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The  Tenth  Annual  Meeting  of  the  Ohio  Society  of  Sun^ey- 
ors  and  Civil  Engineers  was  held  in  Lyndon  Hall,  Columbus, 
Ohio,  on  January  8,  9,  10,  1889. 

The  Society  was  called  to  order  at  2  o'clock  p.  m.,  by  Presi- 
dent J.  D.  Varney. 

The  exercises  of  the  meeting  were  conducted  essentially  ac- 
cording to  the  following 


PROGRAMME: 


Meeting  of  Trustees  and  Committees  and  Arranging  of  Dis- 
plays. 

^fl^qtiooiu  —  1:80* 

Report  of  Secretary. 
Report  of  Treasurer. 
Report  of  Trustees. 
Election  of  Members. 

Report  of  Committee  on  Code. — B.   F.  Bowen,   Chairman^ 
Columbus. 
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*Report  of  Committee  on  Legislation. — A.  R.  Geyer,  Chair- 
man^ Paulding. 

Address  of  President. — ^J.  D.  Varney,  Cleveland. 

}Suf  nlng  —  7:00* 

Paper. — Limes  and  Cements  of  Ohio. — Dr.  Edward  Orton, 
Columbus. 

*  Paper. — Limes,    Mortars  .and  Cements. — W.  A.  Ginn,  Sid- 
ney. 

Paper. — Water  Supply. — H.  F.  Dunham,  Cleveland. 
Report  of  Committee  on  Highways. — E,  W.  Dimock,  Chair- 
man^ Ottawa. 

Report  of  Committee  on  Civil  Engineering. — C.  A.  Judson, 
Chairman^  Sandusky. 

Paper. — Street  Pavements. — Sam  Huston,  Steubenville. 
Paper. — Pile  Protections. — J.  A.  Pritchard,  Darby ville. 
Paper. — Gravel. — Jonathan  Arnett,  London. 

Jlflmiomi  —  1  :a0. 

♦Paper. — Creeping  of   Rails. — H.  A.  Kennedy,   Engineer  of 
Cleveland  &  Canton  Railroad. 

Paper. — Electric  Railway  Signals. — ^Joseph  T.  Whitney,  Co- 
lumbus. 

Paper. — Cemetery  Engineering. — ^John  L.  Culley,  Cleve- 
land. 

Report  of  Committee  on  Land  Surveying. — ^J.  B.  Strawn, 
Chairman^  Salem. 

}Suemng  —  7:00. 

Paper, — ^The  Importance  of  Properly  Making  Surveys. — 
Homer  C.  White,  Warren. 

*Paper. — The  Sub-division   and    Platting   of   Town    Lots.-^ 
George  McGormley,  Tiffin. 

Paper. — The  Indexing  of  Drawings. — ^Joseph  N.  Bradford, 
Columbus. 

*Not  read. 
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Report  of  Committee  on  Drainage. — E.  B.  Opdycke,  Chair- 
man^ Bryan. 

Paper. —  Description  of  Sewer, —  H.  L.  Weber,   Bucyrus. 

Paper. — ^The  History  of  a  Ditch. — F.    M.  Davisson,  West 
Manchester. 

Jlll$rn0mi  — 1:30. 

Report  of  Committee  on   National   Public  Works. — W.  H. 
Jennings,  Cliairman,  Columbus. 

Report  of  Committee  on  Blanks  and  Instruments. — ^J.  Kin- 
near,   C/iairman^  Columbus. 

Unfinished  Business. 
New  Business. 
Election  of  Officers. 


Discussion  after  each  Paper,  and  all   present  are  invited  to 
participate. 


10  treasurer's  report. 

Treasurer's  Report. 

Columbus,  Ohio,  January  8,  1889. 

To  the  officers  and  members  of  the  Ohio   Society  of  Surveyors  and 

Civil  Engineers : 

Gentlemen: — I  herewith  submit  the  rollowing  statements  of 
the  receipts  and  expenditures  of  the  Society  during  the  year  1888, 
as  follows,  to-wit: 

Received  from  the  sale  of  reports $  19  18 

Received  from  membership  fees 66  00 

Received  from  annual  assessment. 268  62 

Received  from  advertisements 180  00 

Total  amount  collected  in  1888 $5Z3  80 

Expenditures  were  as  follows : 
Salary  for  Benjamin  Thompson,  Secretary,  for  two  years, 

as  directed  by  resolution  of  Society JIlOO  00 

Hann  &  Adair,  printing   1,200   reports  of  annual  meet- 
ing    475  41 

Fees  of  stenographer 22  00 

Stationary 30  12 

Expressage 19  21 

Postage 22  90 

Copying  press 8  20 

Blackboard 5  25 

Painting  sign 1  60 

^684  69 
Deficiency $150  89 

Respectfully  submitted, 

F.  J.  Sager,  Treasurer, 
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Secretary's  Report. 

To  tfie  members  of  the  Ohio  Society  of  Sun^eyors  and  Civil  En- 
gineers : 

Gentlemen  : — Your  Secretary  respectfully  submits  the  follow- 
ing report:  Immediately  after  the  meeting  arrangements  were 
made  with  Messrs.  Hann  &  Adair  for  printing  1,200  copies  of  the 
report,  in  the  usual  size  and  style. 

Exchanges  have  been  made  with  the  following  societies : 

Association  of  Provincial  Land  Surveyors. 

Association  of  Dominion  Land  Surveyors. 

The  Arkansas  Society  of  Engineers,  Architects  and  Sur- 
veyors. 

The  Missouri  Association  of  Surveyors. 

The  Illinois  Society  of  Engineers  and  Surveyors. 

The  Michigan  Engineering  Society. 

The  Indiana  Society  of  Surveyors  and  Civil  Engineers. 

The  American  Society  of  Civil  Engineers  and  the  Engineers' 
Society  of  Western  Pennsylvania  send  us  their  proceedings,  and 
so  copies  of  our  report  were  sent  to  them.  Copies  were  also  sent 
to  the  engineering  papers  and  the  State  Library. 

The  edition  of  the  Eighth  Annual  Report  is  exhausted,  and 
if  any  of  our  members  have  extra  copies,  the  Secretary  would  be 
pleased  to  know  of  them,  as  calls  are  sometimes  made   for  them. 

The  Secretary,  as  Officer  of  the  Bureau  of  Information,  can 
report  but  little  work  done.  But  two  persons  filed  applications, 
and  in  but  one  case  could  help  be  given. 

Mr.  Hodgman  has  presented  the  Society  with  a  copy  of  the 
new  edition  of  his  most  excellent  Manual  of  Land  Surveying. 

During  the  year  another  of  our  members  has  passed  away, 
Mr.  W.  S.  Cunningham,  of  Marion,  who  had  always  been  a 
valuable  member  of  our  body. 

Respectfully  submitted, 

C.   N.   Bkown,  Secretary. 
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Report  of  Board  of  Trustees. 

To  the  officers  and  members  of  the  Ohio  Society  of  Surveyors  and 
Civil  Engineers : 

Gentlemen: — Your  Board  of  Trustees,  whose  duty  in  part  is 
to  examine  the  books  of  the  Treasurer  of  the  Society,  would  re- 
spectfully report  that  they  have  attended  to  that  duty,  and  find 
that  they  have  been  correctly  kept.  We  have  also  fixed  the  assess- 
ment per  members  for  the  year  1889  at  $Z  00.  We  also  recom- 
mend for  members  those  persons  whose  applications  are  attached. 

We  feel  that  the  thanks  of  the  Society  are  especially  due  to 

our  Secretary,  C.  N.   Brown,  and  our  Treasurer,  F.  J.  Sager.     In 

view  of  the  low  condition  of  the  finances  in  the  treasury,  they 

have  declined  to  receive  any  compensation  for  their  services  during 

the  past  year. 

Respectfully  submitted, 

W.  H.  Jennings, 
William  Reeder, 
c.  a.  judson, 
F.  M.  Davisson. 
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Another  year  has  come  and  gone.  Ten  years  since  the 
formntton  of  our  society,  and  again  we  come  together  to  clasp 
hands,  to  look  in  each  others'  faces,  talk  over  the  past  and  prepare 
for  greater  usefulness  in  the  future.  A  year,  a  day,  ten  years,  a 
centurj'.  With  what  vast  consequences  the  least  maybe  fraught. 
How  meagre  sometimes  seem  the  results  of  the  longest  life. 

It  is  a  scientific  as  well  as  a  poetic  conception  that  life  consi 
of  heart  beats  and  activities. 

It  is  only  in  comparing  motions  that  we  get  a  conception  of 
time.  It  is  only  for  convenience  that  we  have  adopted  the  earth's 
motions  as  units  by  which  to  measure  other  motions.  Heart  beats 
and  other  activities  of  mind  and  body  are  the  real  measure  of  the 
lives  of  individuals  and  the  race. 

He  who  grasps  and  enters  into  the  activities  produced  by  the 
railroad,  the  telegraph  and  the  telephone,  lives  in  the  same  num- 
ber of  days  hundreds  of  times  longer  than  the  savage  whose 
activities  are  bounded  by  the  industries  connected  with  the  chase. 

He  who  improves  on  a  method  of  performing  work  and 
renders  possible  more,  or  better  service  for  the  same  expenditure 
of  force,  adds  to  the  absolute  sum  of  human  life. 

If  he  deserves  immortality  of  life  and  fame,  who  causes  two 
blades  of  grass  to  grow  where  only  one  grew  before,  then  also  does  he 
who  improves  human  methods,  for,  in  the  last  analysis,  all  improve- 
ments finally  express  themselves  in  increasing  the  capacity  of  the 
earth  to  sustain  human  life. 

This  statement  may  not  be  accepted,  and  sustaining  ail- 
ments would  be  out  of  place  here,  but,  being  accepted,  it  ennobles 
all  honest  effort  in  ours  as  well  as  in  other  callings,  for  to  save  life  is 
ever  a  praiseworthy  act,  and  he  who  by  his  hand  or  his  brain  has 
added  to  the  utility  of  human  effort,  has  by  that  act  as  really 
saved  life  as  he  who  on   the  battle  field  turns  aside  a  sabre  point. 

As  to  what  we  have  been  doing  during  the  year,  you  are  re- 
ferred to  the  reports  of  the  several  committees. 

The  correspondence  which  I  have  had  with  the  other  members 
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has  shown,  both  by  statements  made  and  by  silence,  that  the  season 
has  been  a  very  active  one. 

Early  in  the  season  I  planned  to  make  this  a  memorial  rneet^ 
ing  at  which  we  should  have  an  exhibition  of  the  instruments  and 
work  of  the  past,  with  which  to  compare  the  tools  and  the  work  of 
the  present,  but  the  labor  of  preparing  such  an  exhibition  seemed 
to  be  more  than  we  could  spend  time  for,  and  so  I  was  forced, 
though  reluctantly,  to  abandon  the  project. 

Such  an  exhibition  would  doubtless  have  been  a  valuable 
lesson  to  us,  and  I  trust  we  would  have  been  wise  enough  to  learn 
the  lesson. 

If  we  had  simply  congratulated  ourselves  that  we  are  doing 
better  work  than  our  predecessors,  the  lesson  would  have  been 
worse  than  wasted,  but  I  doubt  not  we  would  have  appreciated  the 
fact  that  relative  merit  lies  not  in  the  amount  or  quality  of  the  work 
we  do,  but  that  it  lies  in  the  use  we  make  of  the  facilities  we  have, 
and  recognizing  this,  such  an  exhibition  would  doubtless  have 
made  us  modest  in  our  claims  for  approbation. 

We  should  adopt  some  simple  method  of  relieving  our  books 
from  the  names  of  those  who  do  not  care  to  remain  members. 
The  reports  should  be  sent  only  to  those  who  have  paid  up  in  full. 
When  a  person  is  a  year  or  more  in  arrears,  they  should  be  noti- 
fied, and  if  they  fail  to  pay  within  some  specified  time,  let  their 
names  be  dropped  from  the  books. 

For  the  interests  of  the  public  and  the  profession,  we  need  a 
modification  of  the  statutes  of  the  State  relating  to  the  making 
and  recording  of  plats  of  subdivisions,  and  for  the  protection  of 
monuments. 

If  the  statutes  of  the  State  provide  for  subdivisions  discon- 
nected with  municipal  corporations,  it  is  only  by  an  implication  so 
obscure  that  good  lawyers  doubt  its  existence.  We  should  have 
a  law  so  framed  that  there  would  be  no  obscurity  or  uncertainty, 
giving  any  person  the  right  to  have  a  plat  recorded  showing  his 
land  in  one  or  more  lots,  from  which  to  sell  the  same,  with  the 
governing  monuments,  and  providing  under  proper  conditions  for 
the  protection  of  the  monuments. 

While  on  the  subject  of  proposed  legislation,  there  are  some 
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icts  and  reflections  on  legislation  in  general,  it  will  he  well  to 
I  consider. 

It  is  quite  common  to  hear  expressions  made,  the  purport  of 
which  is,  that  there  is  no  use  trying  to  get  a  law  passed  unless 
some  one  is  going  to  make  enough  out  of  it  so  they  can  afford  to 
spend  considerable  money  for  the  purpose. 

Tliis  is  probably  true,  and  yet  it  does  not  necessarily  im- 
Iply  dishonesty  on  the  part  of  legislators,  or  those  who  ask  legis- 
lation. 

The  difficulty  lies  right  in  the  circumstances  or  nature  of  the 
case,  and  is  not  brushed  away  by  accusing  people  of  acting  from 
improper  motives,  Wc  have  no  right  to  expect  any  man  who  is 
not  paid  for  doing  it,  to  spend  his  time  to  do  the  work  required  to 
prepare  and  present  a  law  to  the  Legislature,  and  supply  commit- 
tees with  the  reasons  for  passing  it,  and  to  answer  the  objections 
which  are  sure  to  be  brought  to  the  most  wisely  framed  law. 

It  is  a  serious  matter  to  amend  our  laws,  and  should  only  be 
attempted  after  a  careful  and  painstaking  study  of  the  situation, 
and  how  shall  the  people  pay  for  the  necessary  labor?  True, 
the  members  of  the  Legislature  are  paid  for  their  services,  but 
they  cannot  be  expected  to  have  a  technical  knowledge  on  all  sub- 
jects, and  it  is  quite  probable  that  they  are  performing  their  most 
valuable  service  to  the  people  when  they  are  defeating  unwise 
legislation,  and  we  have  no  right  to  expect  of  tliem  that  they  shall 
originate  and  carry  through  new  laws  relating  to  technical  subjects. 
It  may  not  seem  gracious  to  point  out  difficulties  and  then  f?il  to 
point  out  a  remedy,  but  it  is  sometimes  the  highest  good  within 
our  reach  to  learn  where  we  are  and  what  difficulties  confront  us, 
and  it  is  seldom  that  we  wisely  act  until  we  have  become  somewhat 
humiliated  by  a  recognition  of  the  full  importance  of  our  diffi- 
ilties. 

Certainly,  wise  laws  for  the  public  good  have  been  enacted  in 
the  past,  anil  probably  will  be  in  the  future.  Societies  like  this 
may  be  utilized  for  the  purpose,  but  after  all,  even  then  it  only 
changes  the  form,  but  not  the  nature  of  the  case.  The  work  must 
done  by  individuals  who  feel  the  importance  of  it. 

There  is  one  subject  agitated  among  us  which  it  is  desirable 
It  we  should  discuss   frankly,  fully  and   freely.     I  refer  to 
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movement  which  comes  up  in  various  forms,  but  which  may  briefly 
described  as  an  effort  to  protect  the  profession  from  practice  by 
incompetents  by  legislative  enactments. 

It  is  interesting  to  notice  how  history  repeats  itself  in  certain 
types  of  movements,  though  with  varying  forms. 

My  reading  as  a  historian,  or  as  a  naturalist,  has  not  been 
very  extensive,  but  I  once  listened  to  a  course  of  lectures  by  the 
late  Prof.  W.  D.  Gunning,  who  talked  of  such  things  with  a 
familiarity  which  gave  the  impression  that  he  was  born  and  edu- 
cated in  that  far  off  time  before  animal  life  had  commenced  on  the 
earth,  and  had  watched  its  slow  growth  through  the  countless  ages 
since,  and  therefore  might  be  safely  taken  as  authority  on  any 
questions  concerning  nature's  handiwork,  and  he  tells  of  a  time 
when  animals  of  a  certain  order  conceived  a  brilliant  notion  of  cov- 
ering themselves  with  a  shield  to  protect  their  bodies  from  their 
enemies. 

Whether  or  not  they  protected  their  invention  by  letters 
patent,  Professor  Gunning  did  not  say,  but  probably  not. 

It  is  quite  probable  that  the  invention  was  kept  within  the 
family  of  the  inventors,  as  some  of  the  Swiss  watchmakers  protect 
their  industries,  by  making  the  process  by  which  the  result  is  pro- 
duced a  family  secret.  Whether  so  or  not,  the  process  certainly  is  a 
secret,  and  the  monopoly  has  come  down  to  our  time  in  the  turtle 
and  armadillo  families. 

Whether  or  not  there  was  ever  a  serious  attempt  among  the 
earlier  animals  to  infringe  upon  the  patent,  or  to  surreptitiously 
obtain  the  secret.  Prof.  G.  did  not  say,  but  whether  so  or  not,  for 
many  ages  the  attitude  of  the  other  animals  has  been  the  same  as 
that  of  the  fox  towards  the  "sour  grapes." 

They  did  not  care  for  it,  and  the  nearly  unanimous  opinion  has 
been  that  such  a  shield  may  do  well  enough  for  those  who  lead 
such  unambitious  lives  as  turtles  lead,  but  for  those  who  wish  to 
move  in  good  society,  and  keep  up  with  the  times,  it  is  an  incon- 
venience without  corresponding  benefits. 

In  later  times,  another  family  came  upon  the  stage.  A  sort 
of  early  edition  of  the  Yankee.  A  family  full  of  schemes,  and 
inventors  of  new  methods,  among  which,  was  walking  on  their 
hind  feet,  and  wearing  their  heads  on  the  top  of  the  body. 
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This  animal  evideatly  bad  but  little  respect  for  vested  rights  or 
family  secrets,  and  conceived  the  brilliant  notion  of  infringing  on 
the  turtle  invention. 

Tlie  secret  had  been  so  well  kept  that  no  attempt  was  made 
to  adopt  the  method  of  construction,  but  the  idea  was  adopted 
md  carried  out  in  several  forms.  One  was  with  a  shield  to  be  carried 
on  the  left  arm;  another  was  a  metallic  covering  for  the  body;  but 
tlie  history  of  this  movement  was  the  same  as  that  of  the  first  in- 
vention. Improved  offensive  appliances  kept  pace  with  the  strength 
of  the  shield. 

As  the  armor  was  made  heavier,  inventive  genius  increased  I 
the  penetrating  power  of  offensive  weapons,  and  as  the  Glyptodon, 
having  secured  a  strong  shield,  covering  his  entire  body,  was 
so  encumbered  by  it  that  he  himself  became  only  a  fossil,  leaving 
■as  his  successors  and  base  imitators,  the  slow  going  armadillo  and 
turtle,  even  so  the  armor  of  the  knights  became  so  cumbersome 
8s  often  to  place  the  wearer  at  the  mercy  of  less  weighted  foes, 
and  shirts  of  mail,  helmets  and  shields  are  now  relegated  to 
museums. 

During  our  late  war  of  the  rebellion,  there  was  another 
movement  on  the  same  line,  in  the  construction  of  iron  clad  gun 
boats. 

The  history  of  this  movement  was  but  a  repetition  of  preced- 
ing movements. 

Plates  of  steel  were  added,  ever  increasing  in  thickness,  each 
'-In  lis  turn  penetrated  by  offensive  ordinance,  which  was  also 
improved  as  the  armor  was  increased,  till  the  same  old  result  was 
reached,  and  again  it  was  learned  that  added  armor  is  added  en- 
cumbrance; that  the  swift  sailing  vessels,  the  active  little  torpedo 
boats  and  long  range  guns  are  the  lines  on  which  effective  warfare 
is  to  be  conducted,  demonstrating  tliat  however  it  may  be  in  the 
race,  the  battle  is  to  the  swift. 

In  the  pursuits  of  peace,  we  are  evidently  now  in  the  incipient 
Stages  of  a  movement  along  the  same  line,  manifesting  itself  in  the 
formation  of  trusts  and  other  combines,  and  efforts  to  secure  legis- 
lative enactments,  which,  being  put  forward  in  the  name  of  the 
interests  of  the  "dear  people."  are  really  only  defensive  armor 
which  diflerent  professions  and  classes  of  workers  are  trying  to  fix 
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upon  themselves,  hoping  thereby  to  shield  themselves  from  the 
competition  which  is  sure  to  come  and  to  sweep  around  and  over- 
ride all  merely  defensive  devices,  and  to  carry  down  all  who  waste 
their  energies  in  cumbersome  and  obstructive  armor. 

These  movements  in  the  peaceful  pursuit  are  only  now  in  their 
opening  stages,  and  trusts,  combines,  labor  unions  and  defensive 
legislation  seems  to  be  a  panacea  for  all  of  human  ills,  and  in  the 
full  tide  of  local  and  temporary  prosperity  in  some  quarters,  all 
seems  to  go  **  merry  as  marriage  bells." 

The  manufacture  of  one  after  another  of  the  commodities  of 
the  country  is  passing  under  the  control  of  their  respective  trusts, 
and  millions  are  being  poured  into  the  coffers  at  the  respective 
centers. 

The  doctors  have  hedged  their  profession  about  with  such 
safeguards  that  it  is  difficult  to  get  ourselves  killed  in  any  other 
than  regular  scientific  methods. 

If  we  take  prussic  acid  from  a  druggist  when  we  had  only 
planned  for  a  slower  suicide  with  diluted  fusil  oil,  in  our  dying 
moments  we  have  the  satisfaction  of  knowing  that  the  error  was 
made  by  one  who  was  duly  licensed  to  make  the  blunder. 

Laborers  in  each  field  are  trying  to  control  as  to  who  and  how 
many  shall  compete  with  them,  some  of  them  going  so  far  as  to 
limit  the  number  of  apprentices  in  their  trades,  while  the  em- 
ployers of  labor  combine  to  shut  out  competition  in  the  products. 

The  farmers  have  nearly  succeeded  in  suppressing  the  use  of 
oleo,  and  are  happy  with  butter  ranging  among  the  40*s,  and  the 
civil  engineers  and  surveyors,  catching  the  infection  and  growing 
restive,  are  manifesting  a  disposition  to  tone  down  their  own  f riski- 
ness by  taking  on  a  load  of  armor  as  a  method  of  working  off 
their  superabundant  strength. 

No!     No!     Many  times,  no!! 

In  that  direction  our  true  interests  do  not  lie.  It  is  not 
courageous  to  fear  competition  from  incompetent  men,  nor  is  it 
wise  to  try  to  attempt,  through  the  Legislature,  to  supply  brains 
for  those  who  are  unwise  enough  to  employ  them.  If  we  can  do 
anything  as  individuals,  as  a  society,  or  through  the  Legislature, 
which  shall  increase  our  efficiency  or  increase  the  field  in  which  we 
may  work,  then  we  are  promoting  our  own  as  well  as  public  in- 


president's  addrkss.  19 

terests,  but  when  we  attempt  to  prevent  others  from  working,  we 
are  wasting  our  energies,  besides  acting  in  an  unjustifiable  manner. 
Though  it  is  not  good  judgment  (to  use  no  stronger  term)  to  use 
armor  of  any  kind  to  protect  ourselves  from  competition,  which  in 
one  way  or  another  we  must  contend  with,  it  is  advisable  for  us  to 
try,  by  all  legitimate  means,  to  penetrate  and  destroy  the  armor 
which  others  have  constructed  and  are  using  to  prevent  us  from 
working  in  our  legitimate  field.  I  r.fer  to  the  barriers  which  have 
grown  up  around,  and  which  are  thought  to  be  in  the  interest  of 
army  engineers,  the  eflfects  of  which  are  to  improperly  discriminate 
against  the  civil  engineers  in  the  services  required  on  national 
public  works.  Here  is  a  field  in  which  united  action  can  be  made 
useful  to  strengthen  the  hands  of  the  Council  of  Engineering  So- 
cieties, who  are  making  strong  efforts,  not  to  put  on  armor  or  to 
erect  barriers,  but  to  penetrate  an  armor  and  break  down  barriers 
which  stand  between  us  and  a  large  field  of  activities  in  which 
we  insist  we  should  have  the  right  to  work  in  proportion  to  our 
qualifications,  and,  though  the  present  state  of  things  is  supposed 
to  be  in  the  interest  of  the  army  engineers,  there  is  no  one  who 
would  more  heartily  welcome  the  change  than  some  of  the  broad 
minded  army  engineers  themselves,  who  know  as  well  as  any 
one  does,  that  the  highest  good  of  all  parties  comes  from  a  fair 
field  and  no  favors. 

For  information  as  to  what  the  Council  and  what  our  Society 
has  done  and  is  doing  in  this  matter,  you  are  referred  to  the  re- 
port of  Mr.  Jennings,  the  Chairman  of  your  Committee  on  National 
Public  Works. 
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Printing  and  Disposal  of  Reports. 


On  motion,  it  was  ordered  that  the  Secretary  have  printed 
such  a  number  of  Reports  of  this  meeting,  and  that  he  exchange 
with  such  other  societies  as  he  may  deem  best.  Also,  that  he 
distribute  to  each  member  of  this  Society  one  copy,  to  each 
advertiser  one  copy,  and  to  each  officer  and  person  preparing 
any  paper  or  report  published  therein,  three  copies  of  his  Re- 
port. 

Also,  that  any  member  of  this  Society,  upon  making  appli- 
cation to  the  Secretary  at  any  time  before  the  Reports  are  printed, 
shall  have,  upon  payment  of  net  cost  price,  such  number  of 
additional  copies  of  the  Reports,  or  papers  therein,  as  he  may 
desire. 


Communications. 


Letters  and  telegrams  were  read  from  absent  members.  A 
vote  of  thanks  was  tendered  to  Benjamin  Thompson  for  his  inter- 
esting and  valuable  letter  to  the  Society. 


Vote  of  Thanks. 


The  thanks  of  the  Society  were  tendered  to  all  persons  making 
exhibits  at  the  meeting,  or  donations  to  the  Society,  and  to  all 
persons  not  members  of  the  Society,  who  have  prepared  papers 
for  this  meeting,  and  also  to  the  outgoing  President,  and  the  Sec- 
retary and  Treasurer. 
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Miscellaneous  Business. 


Upon  motion,  a  committee  consisting  of  President  Vamey, 
Messrs.  Strawn  and  Jennings,  was  appointed  to  report  upon  the 
advisability  of  changing  the  time  of  our  annual  meeting  from  Jan- 
uary to  December.  The  committee  reported  that  the  change  was 
not  desirable  when  all  circumstances  were  considered. 

A  cordial  invitation  to  their  meeting  was  received  from  the 
Ohio  Institute  of  Mining  Engineers. 

Mr.  Griggs  made  a  report  for  the  members  residing  in  Colum- 
bus, who  formed  a  Committee  on  Exhibit  at  the  Centennial  held 
in  Columbus  during  the  past  fall.  The  committee  had  found  it 
impossible  to  make  a  Society  exhibit,  but  had  induced  several 
manufacturers  to  make  exhibits  of  engineering  instruments  and 
supplies. 

Mr.  Jennings  made  a  report  in  regard  to  the  formation  of  a 
Columbus  branch  of  the  Society.  A  society  has  been  formed, 
but  not  as  a  branch  of  this  Society.  An  invitation  was  extended 
to  all  our  members  to  attend  their  meetings. 

The  Secretary  read  a  communication  from  the  Indiana  Society 
of  Surveyors  and  Engineers,  submitting  the  question  of  the  feas- 
ability  of  establishing  a  uniform  standard  for  the  minimum  dimen- 
sions and  strength  of  bridges.  The  matter  was  fully  discussed, 
but  the  general  impression  seemed  to  be  that  the  thing  proposed 
was  too  full  of  difficulties  to  be  carried  out. 
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Report  of  Committee  on  National  Public 

Works. 


Gentlemen — Your  committee  sent  the  followinfj  circular  to 
each  of  the  members: 

Dear  Sir — With  each  package  of  Reports  sent  to  members 
this  year,  was  enclosed  a  copy  of  the  pamphlet — **  Reorganization 
of  National  Public  Works" — ^giving  an  account  of  proposed  legis- 
lation— I.  ^.,  theCullom  and  Breckenridge  Bill,  creating  a  National 
Board  of  Public  Works  analagous  to  those  that  obtain  with 
European  governments.  By  the  present  system  of  our  Govern- 
menty  the  charge  of  our  public  works  rests  with  the  military  en- 
gineers, allowing  no  advancement  to  civilians.  The  new  bill  pro- 
poses to  obviate  this  difficulty.  The  Council  of  Engineering 
Societies  has  for  some  time  past  maintained  a  committee  to  push 
the  passage  of  this  bill.  Our  Society  has  taken  part  in  the  pro- 
ceedings of  the  Council,  having  had  a  committee  each  year  to 
confer  with  this  joint  committee. 

The  amounts  necessary  to  push  the  matter  are  raised  by 
assessments  on  the  members  of  the  different  societies.  Our  Society 
is  recorded  as  having  120  members,  and  the  sum  of  $1.00 
each  has  been  assessed  by  the  joint  committees,  and  as  our 
Constitution  makes  no  provision  for  this,  it  becomes  necessary  to 
make  a  personal  appeal  to  each  member. 

We,  as  a  committee  of  the  Ohio  Society,  ask  that  you  forward 
to  the  Chairman,  as  below,  the  sum  of  $1.00  to  meet  this  assess- 
ment. 

Our  Society  has  been  acting  with  this  movement,  and  it  now 
becomes  necessary  for  us  to  render  the  support  asked  for. 

Very  truly  yours,  W.   H.  Jennings, 

Benjamin  Thompson, 
c.  a.  judson, 
W.  H.  Jennings,  Cliamnan,         Com.  Board  of  Pub.  Works, 

Columbus,  Ohio. 
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In  response  to  this  appeal  for  contributions,  twenty-two  per- 
sons have  sent  jIl.OO  each  to  the  committee. 

Should  there  be  any  others  desiring  to  contribute  to  this 
cause,  the  committee  would  be  pleased  to  accept  their  offering, 
which  need  not  be  limited  to  $^  .00. 

It  has  been  suggested  that  the  money  contributed  be  sent  to 
the  Treasurer  of  the  Council  of  Engineering  Societies  by  our 
Secretary,  with  a  letter  stating  that  the  money  comes  from  indi- 
vidual members  of  this  Society,  to  aid  the  cause  for  which  they 
are  working;  that  our  Society  is  not  strong  financially,  and  that 
we  hope  they  will  accept  the  sum,  even  if  it  is  small,  and  that  our 
good  wishes  are  ever  with  them  in  their  work. 

Respectfully,  W.   H.  Jennings, 

Charles  A.  Judson. 

President  Varney:  I  will  add  a  little  to  that  report,  perhaps 
unofficially.  I  have  learned  from  one  of  the  prominent  members 
of  the  National  Committee  that  that  committee  is  now  working 
earnestly  and  zealously;  that  there  is  a  representation  of  the  asso- 
ciation in  Washington,  and  will  be  there  this  winter,  and  that  they 
are  doing  the  best  they  can,  and  hope  to  make  material  progress. 
I  had  hoped,  and  they  had  hoped  to  have  a  report  sent  to  Mr. 
Jennings,  giving  exactly  what  they  had  done,  but  they  were  not 
in  a  position  at  this  time  to  make  their  work  public.  However, 
we  may  depend  upon  it  that  such  men  as  Mr.  Cooley  and  Mr. 
Davis,  and  other  members,  are  not  idle.  They  are  working,  and 
should  be  sustained. 
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Time    and    Place    of    Eleventh    Annual 

Meeting. 


The  eleventh  annual  meeting  of  the  Society  will  be  held  in 
Columbus,  Ohio,  January  14,  15  and  16,  1890.  Announcement 
of  the  place  and  meeting  will  be  made  in   December  preceding. 

Members  are  especially  urged  to  keep  in  mind  that  a  programme, 
fully  as  good,  or  better,  than  the  last  must  be  presented  at  that 
meeting,  and  a  successful  meeting  can  only  be  assured  by  each  and 
every  one  taking  an  active  interest  in  the  work  of  the  Society,  and 
assisting  the  officers  and  committees  in  the  preparation  of  that 
programme. 

At  all  times  during  the  year,  suggestions,  queries,  problems, 
and  willingness  to  bear  a  share  of  the  responsibilities,  will  greatly 
encourage  those  who  are  nominally  at  the  head  of  afiairs. 


Election  of  Officers 


On  motion,  a  committee,  consisting  of  Charles  A.  Judson, 
E.  D.  Haseltine  and  W.  H.  Jennings,  was  appointed  to  nominate 
officers  for  the  ensuing  year. 

The  committee  lecommended  the  following  members  for 
officers  for  the  ensuing  year,  all  of  whom  were  unanimously 
elected : 

For  President — B.    F.   Bowen,  Columbus,  Ohio. 

For  Vice-President — Homer  C.  White,  Warren,  Ohio. 

For  Secretary — C.  N.   Brown,  Columbus,  Ohio. 

For  Treasurer — F.  J.  Sager,  Columbus,  Ohio. 

For  Board  of  Trustees — J.  D.  Varney,  Cleveland;  Julian 
Griggs,  Columbus;  John  Harvey,  Wilmington;  J.  M.  Harper, 
Cincinnati;  H.  B.  Vanatta,   Nelson ville. 
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for  the  public  good.  Another  is  in  laying  of  a  foundation  ex- 
tremely beneficial  to  our  association  or  the  members  of  it.  In  that 
view,  however,  it  is  the  most  vital  part  of  the  discussion.  The 
most  important  thing  that  we  need  do  when  we  go  home  is  to 
make  our  best  efforts  to  get  on  the  warm  side  of  the  County 
Commissioners,  and  then  determine  the  method  of  making  the 
map  after  we  get  the  job,  because  there  is  where  it  comes  in. 
The  Commissioners  determine  this  matter.  Our  Auditor  was 
instrumental  in  getting  the  law  passed ;  a  very  excellent  man.  He 
induced  the  Commissioners  to  advertise  for  proposals  to  make 
the  maps  of  the  county,  the  city  and  villages  in  a  way  that  was 
satisfactory  to  himself.  They  got  proposals  ranging  from  JI2,500 
to  $13,000 — a  pretty  wide  margin.  The  Commissioners,  in  their 
judgment,  threw  out  all  the  bids  and  employed  a  draughtsman 
to  make  up  a  set  of  maps,  and  that  is  the  way  the  maps  were 
produced  in  this  county.  They  were  made  on  sheets,  no  books 
at  all,  and  of  a  scale  to  suit  the  circumstances,  and  according  to 
the  size  of  the  territory  that  the  appraiser  was  working  on.  Taking 
it  altogether,  I  do  not  think  the  expense  in  making  the  maps  the 
way  they  were  made  would  exceed  seven  or  eight  hundred 
dollars.  The  maps  were  delivered  to  the  appraisers,  and  used  in 
making  the  assessment.  In  this  work  the  map  was  pretty  generally 
consumed.  Some  were  returned  to  the  Auditor's  office,  and  some 
were  not.  I  do  not  think  the  maps  were  ever  filed  or  kept  for  any 
future  use.  The  records  were  put  on  the  books,  the  usual  way, 
and  carried  along. 

Mr.  Buck :  In  our  county  (Morrow),  we  had  maps  ten  years 
ago,  and  the  Commissioners  gave  me  the  contract  of  making  them. 
They  were  made  thirty-five  by  forty  inches,  and  I  made  dupli- 
cates of  these  upon  excellent  paper,  showing  the  names  of  all  the 
owners  of  lands,  roads  and  areas,  sections,  etc.  Part  of  ours  are 
Military  and  part  Congress  lands.  The  townships  were  drawn 
upon  a  scale  of  about  eighty  poles  to  the  inch,  towns  and  villages 
about  ten  poles  to  the  inch.  The  Auditor  requested  me  that 
wherever  I  knew  there  was  more  land  than  what  the  different 
tracts  were  charged  with,  to  insert  the  amount  on  the  plat,  which 
I  did,  and  I  think  that  county  is  now  paying  taxes  upon  a  great 
many  more  acres  than  they  were  before.     I  know  there  were  some 
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eighty  acres  that  run  four  or  five  acres  over,  and  I  remember  one 
section  where  they  were  paying  taxes  on  160  acres,  where  there 
was  175  acres  in  the  piece. 

Mr.  Alten :  I  would  like  to  know  whether  we  have  any  right 
to  deviate  from  the  quantities  given  by  the  Government  surveyor? 
The  pieces  will  sometimes  overrun  or  fall  short.  If  we  have  a  right 
to  tax  them  where  they  overrun,  we  also  have  a  right  to  cut  them 
where  they  fall  short. 

The  President:  In  our  county,  where  the  pieces  fall  short 
they  take  it  off,  but  they  do  not  mention  it  where  it  overruns. 
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Report  of  Committee  on  Code. 


I 


I       dcr 


The  "  Code,"  as  here  used  is  understood  to  mean  the  Cod^ 
ot  Rules  for  County  Surveyors  provided  (or  in  Section  131  of  thq 
Revised  Statutes  of  Ohio. 

In  land  surveying,  there  is  no  conflict  with  the  fundamental 
principles  involved  in  that  science,  the  accepted  theory  being  in- 
variably the  same.  To  produce  the  best  results,  our  practice 
should  also  be  uniformly  the  same  under  like  conditions.  With 
this  view  the  Legislature  of  Ohio,  in  1846,  passed  a  law  requiring 
the  Secretary  of  State  to  prepare  a  Code  of  Rules  for  County 
Surveyors. 

At  that  time  the  Secretary  of  State  was  the  legal  custodian! 
of  all  the  public  records  pertaining  to  the  land  of  this  State,  and^ 
it  would  therefore  seem  eminently  proper  for  the  " '  Code  "  to  issue  1 
from  that  office. 

In  187T,theLegisIaturepassedalaw transferring thepublicland  I 
records  from  the  office  of  the  Secretary  to  the  office  of  the  Auditor  | 
of  State.  The  law  making  the  transfer  of  said  land  records  did  [ 
not  carry  with  it  to  the  Auditor  of  State  the  duty  of  issuing  a  code  I 
of  instructions  to  county  surveyors.  Section  fi,  of  the  same  act, 
however,  provides: 

That   the  County  Surveyors  within  this   State,    in   the  dis- 

large  of  their  duties,  shall  be   governed  by  the  Code  of  general 

and  instructions  prepared  and  published  under  the  provisions 

of  the  act  passed  February  24,  1SI6,"  above  referred  to. 

In  the  general  revision  of  the   statutes  of  Ohio,  in   188 
defining  the  duties  of  the  Secretary  of  State,  Section  131  provides  I 


He  shall  prepare  a  Code  of  Rules  or  Instructions  for  County  J 
rveyors,   which,   when  approved  by  the  Governor,   shall  be  1 
printed,  and  a  copy  thereof  furnished  to  each  County  Surveyor, 
who,  and  their  successors  in  office,  shall  be  governed  by  the  same 
the  discharge  of  their  duties.     These  rules  may  be  revised  and  ] 


^^n  the  discharge 
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republished  and  furnished  as  aforesaid,  when  necessary,  and  when 
approved  by  the  Governor,  shall  supersede  those  before  fur- 
nished." 

This  section  of  the  law  is  imperative  on  the  State  official,  and 
its  respect  and  observance  is  equally  mandatory  on  the  County 
Surveyors. 

It  is  generally  believed  to  be  an  error  to  place  this  duty  on 
the  Secretary  of  State  at  present,  when  it  so  manifestly  belongs 
to  th«  Auditor  of  State,  who  is  now  the  custodian  of  all  the  data 
and  records  of  the  public  lands  of  the  State. 

The  revision  of  the  Code  should  rest  with  the  State  Auditor, 
who  could  put  the  details  of  the  work  in  the  hands  of  his  deputy 
having  charge  of  the  public  land  records,  or  a  special  deputy. 
The  work,  when  completed  in  manuscript,  should  then  be  examined, 
and  if  found  worthy,  should  be  approved  by  the  Governor,  Attorney 
General,  and  the  Professor  of  Surveying  and  Civil  Engineering  of 
the  Ohio  State  University,  and  should  also  have  the  approval  and 
endorsement  of  the  Ohio  Society  of  Surveyors  and  Civil  En- 
gineers. 

This  very  general  criticism  and  approval  is  recommended  with 
a  view  to  eliminate  all  the  errors  possible,  and  make  the  **Code,'* 
when  revised,  a  complete  standard  of  practice. 

To  this  end,  we  recommend  that  the  Committee  on  Legislation 
confer  with  the  members  of  the  present  Legislature  with  a  view 
to  have  Section  131  of  the  Revised  Statutes  so  amended  that 
the  duty  of  Revising  the  Code  of  Rules  for  County  Surveyors 
will  in  the  future  devolve  upon  the  Auditor  of  State. 

When  this  preliminary  has  been  arranged,  the  work  of  revision  * 
should  be  commenced  at  once,  and  prosecuted  as  above  suggested. 

B.   F.   BowEN, 
ChairfPian  Committee  on  Code, 
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Historically,  the  year  just  closed  has  been  one  of  more  than 
usual  interest  to  the  citizens  of  Ohio.  It  has  been  a  kind  of 
Jubilee  year  for  the  **  Buckeye  State."  We  shall  not  attempt  to 
give  a  description  of  the  wonderful  improvements  made  within  our 
State  in  the  one  hundred  years  now  ended. 

In  imagination,  we  look  back  one  hundred  years ;  and  as  one 
of  the  forerunners  of  the  early  pioneers  we  find  the  surveyor,  clad 
in  homespun  or  buckskin,  heading  a  little  party  of  sturdy  yeomen 
similarly  clad.  A  surveyor's  outfit  consisted  of  an  open-sight 
compass,  Jacob-staff,  a  two-pole  chain,  marking  pins,  either  of 
wood  or  iron,  a  supply  of  quill  pens,  a  small  pocket  ink  stand, 
composed  of  lead,  paper,  etc.  The  land  that  he  surveyed  and 
marked  then  is  now  the  home  of  the  thrifty  farmer,  or  the  site  of 
some  beautiful  city,  with  its  hundred  thousand  inhabitants,  with 
its  metropolitan  society  and  improvements. 

To  day  we  find  another  surveyor  on  the  field.  He  is  en- 
gaged in  retracing  and  monumenting  old  lines,  subdividing 
original  tracts,  laying  out  towns  and  cities,  surveying  railroads 
and  improved  highways,  draining  swamp  lands  and  irrigating  dry 
lands,  filling  up  low  lands  and  the  leveling  of  hills  and  high  lands. 
He  plants  monuments,  and  makes  witnesses  to  mark  and  prove  his 
work.  He  proves  his  courses  by  the  stars.  He  likewise  goes 
through  the  hills,  and  under  our  rivers,  and  at  his  touch  the  rocks 
and  hills  do  tremble. 

What  his  work  shall  be  one  hundred  years  hence — who  can 
tell? 

We  wish  here  to  notice  the  improvements  made  in  the  instru- 
ments used  by  the  land  surveyor,  who  is  no  less  a  civil  engineer, 
in  very  many  instances. 

The  old  plain  open-sight  compass  has  been  superseded  by  the 
surveyor's  transit;  the  former  graduated  to  half  degrees,  the  latter 
to  half  minutes  and  to  minutes,  with  finely  adjusted  telescopes  of 
various  magnifying  powers,  suited  to  the  various  grades  of  work 


38  REPORT  OF   COMMITTEE   ON    LAND   SURVEYING. 

with  which  the  surveyor  has  to  do.  The  heavy,  cumbersome 
chain,  which  was  ever  getting  longer  has  almost  passed  out  of 
existence,  or  been  supplanted  by  the  steel  lines,  and  steel  and  brass 
tapes.  In  place  of  a  rough  sapling  being  used  for  a  sight-bole,  we 
have  our  finely  made  rods,  painted  in  appropriate  colors,  with  true 
steel  points ;  and  now  last,  and  possibly  least,  the  patent  tack  to 
center  our  stake,  with  an  indenture  for  the  point  of  the  sight-rod. 
The  improved  instruments  for  use  in  the  ofHce  are  also  in  keeping 
with  those  used  in  the  field. 

The  surveyor  of  to-day  should  do  better  work  than  the  sur- 
veyors of  one  hundred  years  ago.  Does  he?  As  a  rule,  yes. 
Even  then  lines  were  run  and  monumented  which  will  favorably 
compare  with  our  recent  practice  with  our  most  approved  instru- 
ments ;  probably  better  than  would  be  done  by  us,  if  we  were 
required  to  use  the  primitive  instruments  of  our  forefathers. 

It  is  a  great  misfortune  to  our  State  that  more  of  the  early 
surveying  had  not  been  better  done.  It  is  probably  true  that  the 
character  of  our  early  surveys,  and  for  that  matter  many  of  our 
later  surveys,  has  formed  the  foundation  for  the  rulings  of  our 
courts,  viz.:  that  original  monuments,  comers  and  lines  must  con- 
trol. Thus,  in  very  many  instances,  wrong  is  declared  to  be  riglU^ 
and  right  wrong.  Not  what  should  the  line  be,  but  '*  w/icre  was  tlu 
original  line  run.  ** 

The  Code  of  Instructions  lays  down  this  rule,  "In  locating  a 
deed  upon  land,  the  rule  is,  first,  to  find  the  original  lines,  as 
actually  run ;  second,  to  run  lines  from  acknowledged  comers  or 
calls ;  third,  lines  run  according  to  the  courses  and  distances  called 
for  in  the  deed/* 

.  Again,  **  There  is  no  inflexible  rule  for  running  the  open  or 
lostl  ines  of  a  survey.  Each  case  depends  upon  its  own  circum- 
stances/' 

**  The  Act  of  Congress  of  1805  makes  the  lines  and  comers 
of  the  Government  surveys,  as  now  established  and  recorded,  the 
true  line  of  the  survey,  and  the  quantity  of  land  the  true  quantity, 
whether  accurate  or  not.'* 

**  When  there  is  a  discrepancy  in  the  calls,  the  line  actuaUy 
run  is  to  be  found  by  having  recourse  to  the  more  certain,  fixed 
and  natural  objects  called  for  in  the  boundary.'* 


^H^        Owin 
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Owing  to  the  fact  that  the  Government  surveys  in  Ohio  were  ■ 
not  all  made  on  the  same  general  plan,  or  from  similar  methods, 
part  of  them   being  based   upon  the  true  meridian,  while   others 
were  made  from   magnetic  meridians,   the  surveyor's  work  i 
tracing  old  lines  becomes  both  complicated  and   difficult,  and  too  1 
often  quite  unsatisfactory  to  himself,  if  not  to  his  employer.       It  j 
I  therefore  seems  quite  indispensable  that  the  land  surveyor  should' 
kfiimiliarize    himself   with    the   details   of,   first,   the  original 
Mreys    made    by  the   general   Government;    second,    subsequent^ 
surveys  made  by  direction   of  the   Government — the  divisions  o 
original  tracts — and  lastly,  to  exhaust  the  testimony  at  his  command 
in  order  to  the  more  certainly  know  what  his  duties  are,  and  what 
course  he  should  take  to  properly  reproduce  old   corners,  retrace  1 
old  lines,  to  do  justice  to  the  parties  in  interest.     Having  foUowed'B 
out  the   foregoing  general   directions,  the  surveyor  will   in   most! 
cases  be  able  to  "'  give  a  reason  for  the  faith  that   is  in  him,"  and 
to  satisfy  those  who  employ  him  that  his  work  is  to  be  relied  upon. 
This  public  functionary  is  a  sort  of  trinal  being.      He  is  judge, 
jury  and  counsel;  he  is  often  called  upon  to  discharge  all  of  these - 
duties. 

It  is  all  important  that  he  knows  just  wlmt  to  do.     The  next,  \ 
to  know  just  how  to  do  it. 

Having  devoted  as  much  space  to  the  consideration  of  " 
i^  (^  "  as  we  care  to.  let  us  now  consider  the  next  step, — How  l\ 
Jo  it. 

A  surgeon   who  had  performed  a  most  extraordinary  opera- 
tion upon  a  patient  who  was  supposed  to  be  beyond  relief,   was  j 
asked  by  another  surgeon   of  less  skill  and  experience,  how  he  I 
did  it,  replied.     "  It  cost  r/te  five  thousand  dollars,  and  four  years  \ 
time  to  find  that  out." 

In  our  profession  it  is  different.  In  the  first  place,  there  are 
hut  few  surveyors  who  can  afford  to  pay  large  sums  of  money  (for  ' 
a  most  excellent  reason)  for  technical  information  and  training. 
Second,  the  tendency  too  often  among  young  surveyors  has  been 
to  attempt  to  do  work  which  was  beyond  their  ability ;  and,  rather 
than  take  counselor  those  more  advanced,  and  with  larger  exper- 
ience, and,  too  often  depending  solely  upon  a  smattering  knowl- 
edge gained   from  some  rudimentary  work   on  surveying,    have 
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plunged  into  the  most  difficult  cases — have  assumed  to  know  all 
about  the  profession,  even  to  its  most  intricate  details, — have  done 
their  work  in  a  manner  quite  indiflerently,  to  say  nothing  of 
accuracy.  From  these  survey  deeds  are  made,  complications 
arise,  the  surveyor's  reputation  is  attacked,  and,  if  not  entirely 
ruined,  is  much  injured. 

Some  time  since  this  Society  discussed  the  advisability  of 
establishing  a  standard  of  qualifications  for  the  surveyor.  Doubt- 
less something  of  the  kind  would  be  of  much  value  to  the  public ; 
and  in  the  end  would  be  advantageous  to  the  profession.  There 
are,  however,  difficulties  in  the  way  that  do  not  seem  easily  got 
rid  of;  which  tnay  in  the  near  future  be  solved.  For  young  sur- 
veyors for  the  present,  we  would  recommend  a  careful  perusal  of 
the  "Code  of  Rules  for  the  Government  of  County  Surveyors," 
prepared  by  Mr.  B.  F.  Bo  wen,  for  the  Secretary  of  State,  1882. 
And  if  possible,  to  secure  a  position  with  some  one  engaged  in 
that  branch  of  work,  that  he  desires  to  fit  himself  for.  But  pre- 
paratory to  all  this,  he  should  receive  a  thorough  training  at  some 
well  established  university,  or  technical  school,  where  he  can  have 
the  advantage  of  professional  instruction,  both  in  the  class  room  and 
in  the  field. 

It  is  probably  true  that  no  other  State  in  the  Union  has  so 
many  different  kinds  of  original  surveys  as  has  Ohio.  And  it  is 
also  probably  true  that  no  other  State  will  be  complicated  with  so 
many  kinds  of  surveys  as  Ohio.  We  do  not  care  to  enter  into  the 
history  of  these  complicated  surveys.  Nor  do  we  wish  to  take  up 
space  in  relating  the  trying  experience  of  some  of  our  surveyors, 
who  have  as  many  as  two  or  three  different  kinds  of  original  sur- 
veys in  a  single  county. 

It  will  be  enough  to  say  that  no  surveyor  can  expect  contin- 
uous plain-sailing,  even  in  the  old  "Seven  Ranges." 

But  few  questions  of  interest  have  come  before  the  com- 
mittee within  the  year. 
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A  question  submitted  by  Mr.  Arnet  of  Madison  County,  was 
presented  and  discussed.  The  following  sketch  may  assist  in 
understanding  the  points  under  consideration: 


H^numtnt 
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X  and  Y  are  two  line  trees  ;  and  a  monument  at  A,  marks 
the  west  end  of  the  line ;  but  no  corner  can  be  found  for  the  east 
terminus  of  the  line.  All  that  is  found  is  an  old  fence  built  on 
the  dotted  line  B-D,  but  the  deed  calls  for  a  straight  line  from  A 
east  to  the  line  E-H, 

The  question  raised  was,  shall  the  line  follow  the  old  fence,  /.  ^., 
A-B-D,  or  shall  the  line  be  run  through  taking  the  monument  A, 
the  line  trees  X  and  Y  and  produce  the  line  to  C,  and  there  place 
the  comer?      « 

With  this  understanding  of  the  case,  we  would  say  that 
according  to  the  rule  laid  down  in  the  case  of  "Avery's  Lessee 
vs,  Baum's  heirs,  Wright  576,"  which  reads:  ***  *  But  if 
without  agreement  the  parties,  in  ignorance  of  their  true  h'ne, 
which  is  afterwards  discovered  not  to  be  the  true  line,  such  occu- 
pancy will  not  conclude  them/' 

This  decision  would  sustain  the  views  of  the  committee, 
which  wtre  that  the  line  should  be  run  from  the  monument  A, 
through  the  line  trees  X-Y,  and  produced  to  the  intersection  of  the 
line  at  C,  and  there  establish  the  corner. 

Another  question  was  raised  as  to  determining  the  date  of 
surveys  by  counting  the  number  of  annulations  between  the  bark 
of  the  tree  and  the  witness  mark.  It  is  the  opinion  of  the 
committee  that  the  annulations  are  a  true  index,  when  correctly 
interpreted.  There  is  this  caution  that  should  be  observed :  some 
of  our  more  growthy  timbers  will  at  times  make  what  may  be 
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called  second  growths,  or  possibly  third  growths  in  certain  sea- 
sons, wherein  we  have  intermittent  periods  of  wet  and  dry, 

A  careful  examination  will,  however,  discover  that  there  is  a 
marked  difference  between  these  shades,  or  apparent  annulatioQS, 
and  the  clearly  defined  line  which  indicates  the  annual  growth. 

J.   B.  Strawn, 
Chairman  Committee  on  Land  Surveying, 

President  Varney:  I  had  a  slight  criticism  to  offer  on  Mr. 
Strawn's  report.  It  is  nothing  very  serious  so  that  he  need  be 
alarmed.  I  would  like  to  know  if  any  of  the  members  of  this 
Society  have  made  any  observations  or  have  any  information  as 
to  the  correctness  of  his  statement,  that  you  can  determine  the 
age  of  a  tree  by  the  rings.  I  see  he  makes  the  statement  that 
in  a  certain  case  there  were  just  twenty  rings,  and  therefore  the 
tree  was  just  twenty  years  old.  I  would  like  to  know  if  that  way 
of  determining  the  age  of  a  tree  is  reliable. 

Mr.  Sager:  I  would  say  in  regard  to  that,  Mr.  President, 
that  I  have  tested  that  matter  I  suppose  hundreds  of  times.  I 
have  had  a  great  deal  to  do  in  the  woods,  and  I  have  tested  it  a 
number  and  number  of  times  in  Michigan,  and  I  have  tested  it 
very,  very  many  times  in  my  own  County,  where  I  have  surveyed 
for  about  twenty-five  years.  This  matter  came  up  in  the  **New 
York  Tribune,"  some  years  ago,  in  an  article  in  which  the  author 
stated,  that  there  was  no  reliance  to  be  placed  in  that  matter. 
That  communication  was  answered  and  it  drew  out  from  the  sur- 
veyors, I  might  say  all  over  the  country,  expressions  of  opinion, 
showing  that  I  was  right.  I  may  admit  here  that  I  was  the  one 
that  answered  the  communication  published  in  the  Tribune,  claim- 
ing that  you  could  rely  upon  that  test.  There  is  a  distinct  growth 
for  every  year  that  a  tree  grows,  and  that  I  have  had  opportunity 
right  at  home  of  verifying  over  and  over  again,  in  the  case  of 
locusts  and  hard  maple  and  sugar  trees,  as  we  call  them,  and  ash 
and  all  woods  that  have  a  rather  loose  grain  between  the  two  hard 
concentric  circles. 

President  Varney :  There  is  no  doubt  in  my  mind,  that  there 
is  a  growth  for  each  year,  the  question  is  whether  there  is  not 
three  or  four  of  them. 
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Mr.  Lee:  Mr,  President,  a  few  years  ago  I  had  occasion  to 
lobserve  the  annular  growth  of  trees,  I  had  occasion  to  do  some 
vwork  in  a  piece  of  woods  which  had  been  more  or  less  damaged 
^  by  a  hail  storm,  and  while  engaged  in  that  work  I  took  particular 
notice  of  the  fact,  that  in  each  instance  the  trees  showed  a  separ- 
ate ring  for  each  year  of  growth.  There  was  a  distinctly  defined 
ring  upon  each  tree,  for  each  year. 

Mr.  Bone:  I  would  say  that  I  had  occasion  a  few  years  ago 
with  Brother  Harvey,  to  run  a  line  about  twenty  miles  long,  that 
I  think  had  been  run  about  seventy  five  years  before,  and  in  the 
course  of  that  line  we  found  some  fifteen  or  twenty  different  trees 
which  had  been  marked  when  the  line  was  run  before,  and  every 
one  of  the  trees  contained  a  ring  for  each  year,  from  the  time  I 
think  the  former  line  was  run  seventy-four  years  before,  and  we 
found  no  tree  but  that  agreed  with  that  fact  so  far  as  we  could 
count  them.  Some  of  the  growths  were  mingled  a  little  on  differ- 
ent trees  during  dry  years,  and  sometimes  were  so  close  together 
that  it  was  almost  impossible  to  count,  but  we  found  no  tree,  in 
running  the  line,  but  what  agreed  with  the  fact. 

President  Varney :  I  wish  to  say  that  during  the  first  year  I  was  I 
County  Surveyor,  this  question  came  up  in  an  investigation,  where  i 
notice  was  served  under  the  statute,  with  which  you  are  all  famil- 
iar, and  there  was  testimony  as  to  the  age  of  a  certain  tree.  I 
need  not  now  describe  how  that  fact  became  important  in  the 
testimony,  but  will  say  that  the  age  of  that  tree  became  a  very 
material  fact  in  the  case.  Some  men  claimed  that  the  existence 
of  the  rings  was  no  test  at  all  of  the  age  of  the  tree,  and  it  de- 
volved upon  me  to  decide  a  certain  point  in  the  testimony.  I 
decided  that  the  test  was  absolutely  reliable.  Within  a  year  after 
that,  some  of  the  parties  interested  came  to  me  with  satisfactory 
evidence,  showing  that  in  that  particular  case  the  test  was  not  re- 
liable, and  convincing  me  that  there  were  actually  more  plainly 
marked  rings  than  the  number  of  years  since  the  tree  had  been 
planted. 

Mr.  Sager :  Several  years  ago,  I  made  a  number  of  experi- 
ments on  this  subject,  and  made  it  quite  a  study,  contemplating 
writing  a  paper  in  reference  to  the  matter;  but  finally  my  attention 

I  was  taken  away  from  the   investigation,  and  my  paper  was  never 
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written.  However,  I  made  a  few  observations  that,  I  think,  set- 
tled the  question  you  speak  of,  so  far  as  I  was  concerned.  I  was 
puzzled  in  the  same  way.  I  do  not  believe  that  the  annulations 
always  show  the  age  of  the  tree,  yet  the  scar  on  the  surface  of  the 
tree,  when  it  is  covered  each  year  by  these  annulations,  does 
record  th^  number  of  years.  If  you  count  the  number  of  annula- 
tions over  the  scar,  it  will  be  accurate,  but  if  you  go  into  the 
center  of  the  tree  and  count  the  annulations,  it  does  not  indicate 
the  age.  For  instance,  you  might  cut  into  the  tree  toward  the 
top,  and  it  would  indicate  one  age,  and  then  close  to  the  ground 
you  will  find  a  very  great  difference  in  the  number  of  annulations. 
I  recollect  of  having  a  lot  upon  which  there  was  a  cut  of  about 
three  feet  depth,  and  I  know  absolutely  at  that  time  there  was  no 
kind  of  shrubbery  there  whatever.  In  four  years'  time,  there  was 
a  small  hickory  sprout  sprang  up,  very  thrifty,  and  grew  as  high 
as  my  head,  and  when  I  cut  it  off  close  to  the  ground,  there  were 
twelve  annulations ;  whereas,  I  know  positively,  that  four  years 
ago  there  was  no  tree  there  at  all.  But  I  believe  that  the  scar  on 
the  surface  of  the  tree  is  only  covered  by  an  annulation  each  year. 
I  am  like  Mr.  Strawn ;  I  have  had  hundreds  of  instances  of  that 
kind,  where  the  annulations  upon  a  scar  on  the  surface  of  a  tree 
have  indicated  the  time,  and  I  think  it  is  very  reliable  evidence. 

Mr.  Harvey:  I  would  like  to  make  one  suggestion.  I  have 
been  a  little  cautious  in  counting  the  annulations  on  a  tree  of  com- 
paratively young  growth.  It  is  very  difficult  at  times  to  detect 
just  where  the  period  of  rest  occurs  in  trees  of  young  growth,  and 
I  think  the  difference  of  opinion  in  regard  to  the  annulations  upon 
trees,  in  the  minds  of  surveyors,  may  arise  because  of  the  exces- 
sive growths  of  young  timber,  which  may  appear  to  show  the 
number  of  annulations,  when  by  careful  examination  you  will  find 
one.  By  carefully  examining  the  texture  of  the  wood,  you  may 
observe  when  the  period  of  rest  occurs,  where  it  is  an  annulation, 
and  when  you  have  detected  each  period  of  rest,  and  have  counted 
the  separate  annulations,  you  will  find  that  the  evidence  is  re- 
liable. 

Mr.  Bowen :  As  I  understand  it,  a  tree  is  like  a  human  being 
— there  is  a  period  of  growth  and  a  period  of  decay,  and  there  are, 
in  the  history  of  trees,  certain  times  when   it  will  be  extremely 
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difficult  to  ascertain  when  the  period  of  rest  occurs,  and  ex- 
treme care  should  be  used  in  determining  the  distinct  annulations. 

President  Vamey:  Possibly  the  instance  I  referred  to  is  sim- 
ilar to  those  of  Mr,  Sager.  I  never  investigated  it  beyond  that, 
but  when  the  evidence  was  produced  to  me  that  the  annulations 
I  found  on  the  tree  did  not  indicate  its  age,  it  shook  me  up  pretty 
badly. 

Mr.  Sager:  If  there  is  a  dry  spell  for  a  while,  and  then  we 
have  copious  rains,  it  sometimes  gives  to  the  tree  what  is  known 
among  nurserymen  as  second  growth,  and  may  give  to  the  tree 
the  appearance  of  two  or  more  distinct  annulations,  but  if  you  call 
to  your  aid  the  assistance  of  the  microscope  or  magnifying  glass, 
in  that  way  you  can  etect  the  different  annulations.  Between 
the  annular  rings,  as  I  call  them,  you  will  find  a  kind  of  grain 
that  is  more  open  and  more  porous  than  you  will  find  in  the  ring 
itself,  and  it  may  be  due  to  this  fact  that  in  some  instances  the 
annular  rings  do  not  appear  to  indicate  the  age  of  the  tree,  You 
have  all  noticed,  in  the  case  of  a  pear  tree,  for  instance,  there  is 
sometimes  a  second  blossoming  after  the  fruit  has  been  well  formed, 
and  sometimes  aflcr  the  fruit  has  been  picked,  you  will  find  a 
second  blossoming,  due  to  a  kind  of  second  growth.  This  will 
form,  in  the  case  of  a  tree,  a  shade  of  color  a  little  different  from 
the  balance  of  the  ring  for  that  year;  but  there  is  a  grain,  or 
granulous  part  of  wood  that  will  distinctly  mark  the  different 
annulations,  and  indicate  the  resting  period. 

A  Member:  Do  you  count  the  bark  in  counting  the  rings 
upon  the  tree? 

Mr.  Sager:  No,  you  must  not  count  the  bark. 

Secretary  Brown :  I  would  I'ke  to  ask  a  question  of  Mr. 
Strawn,  which  occurred  to  me  and  that  is,  why  was  it,  that  in  two 
tracts  of  land  in  Ohio,  the  townships  are  five  miles  square;  that 
is,  in  the  Western  Reserve  and  in  the  United  States  Military 
Tract,  and  everywhere  else  in  the  United  States  they  are  six 
miles  square  ? 

Mr.  Strawn:  Mr.  White,  I  believe  lives  in  one  of  those  dis- 
tricts and  can  probably  answer  your  question. 

Mr.  White:  1  cannot  answer  your  question;  I  do  not  know 
arhy  it  is. 
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President  Varney:  I  think  it  is  very  simply  answered.  One 
was  under  the  United  States  regulation,  whereas  the  Western 
Reserve  or  the  northeastern  part  of  the  State  was  run  by  the 
Connecticut  Company,  and  they  simply  took  a  notion  to  run  it  in 
that  way. 

Secretary  Brown :  That  will  answer  as  to  the  Western  Re- 
serve, but  how  about  the  United  States  Military  Tract? 

President  Varney :  No  one  knows.  That  is  a  conundrum. 
I  will  give  it  up. 

Mr.  Sager:  The  United  States  regulations  exempted  in  a 
certain  manner,  those  tracts;  that  is,  this  ground  was  all  ex- 
empted for  military  purposes,  and  some  for  educational  purposes. 
That,  however,  in  the  case  of  the  Seven  Ranges  was  designated 
differently,  but  prior  to  that  certain  grounds  were  set  apart  for 
military  and  educational  purposes,  prior  to  the  going  into  effect  of 
the  law  of  1785,  and  those  districts  are  run  accordingly. 

Secretary  Brown :  But  the  United  States  Military  Tract  was 
run  after  the  Seven  Ranges,  and  lies  just  north  of  us,  and  includes 
the  northern  part  of  Columbus. 

Mr.  Sager:  I  give  it  up  then.  ' 

Secretary  Brown :  There  is  another  question  I  would  like  to 
ask,  and  that  is,  between  the  Miamis,  beginning  with  the  Simms 
Purchase  and  then  extending  up  between  the  Miamis,  why  is  it 
that  the  Ranges  run  east  and  west  and  everywhere  else  they  run 
north  and  south?    Isn't  that  true  Mr.  Bone? 

Mr.  Bone :  Yes,  that  is  the  case,  but  why  it  is  I  do  not  know. 
They  commenced  down  at  Cincinnati  and  made  their  base  line 
there  and  ran  north  between  the  Miamis;  but  why  it  is  I  do  not 
know. 

Mr.  Strawn :  That  is  a  conundrum  for  the  Chairman  of  the 
next  Committee  on  Land  Surveying  to  answer.     (Laughter.) 

President  Varney  then  urged  the  members  of  the  Society  to 
bring  before  that  committee  as  many  problems  for  solution  as 
they  could,  so  that  at  the  coming  meeting  of  the  Society  the  com- 
mittee would  have  more  problems  and  propositions  to  report  to 
the  Society  for  discussion. 

On  motion  the  Society  adjourned  till  to-morrow,  January  10, 
1889,  at  8 :30  a.  m. 
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The    Importance  of  Properly  Marking 
Surveys. 

BV    KOMER    C.    WHITE. 

That  surveyor  who  makes  a  careful  survey  of  a  tract  of  land 
for  the  purpose  of  establishing  boundary  lines,  using  in  the  execu- 
tion of  the  work,  the  best  instruments,  and  yet,  leaves  no  lasting 
monuments  by  which  future  surveyors  may  be  guided  to  the 
comers  thus  established,  has  failed  to  perform  the  most  important 
part  of  his  task — leaves  his  work  unfinished — badly  done. 

That  surveyor,  whose  field  work  is  indifferently  done,  whose 
instruments  may  not  be  up  to  the  highest  standard  for  precision 
and  reliabilit)*;  but  who,  when  he  has  his  corners  established, 
sets  there,  permanent,  stable,  conspicuous  monuments,  has  done 
his  work  well.  Had  surveyor  No.  1  completed  his  work  as  did 
surveyor  No,  2  we  should  call  his  work  excellently  perfonned. 

or  what  consequence  is  it  that  measurements  were  made 
with  an  improved  steel  tape  and  in  the  most  approved  way,  that 
bearings  were  taken  with  a  finely  adjusted  needle  and  that  obser- 
vations of  angles  were  made  with  a  perfect  vernier  if  the  next 
surveyor  who  is  called  upon  years  later  to  retrace  those  lines,  and 
possibly  by  means  of  inferior  methods  and  instruments,  be  not 
able  to  find  the  original  corners? 
I  True,  surveyor  No.  1  may  calculate  to  a  certainty  the  exact 

l<aumber  of  acres  enclosed   by  the  tines  which  he  has  so  carefully 
Ptraced,   but  by  reason  of  his  omitting  to  set  proper  monuments, 
the  owner  of  the  tract  may  be  forced  to  part  with  more  acres  than 
enough  to  balance  the  extra  expense  incurred  in  setting  proper 
monuments. 

Two  adjoining  land  owners  dispute  over  a  boundary  line.  A 
conspicuously  marked  stone  fixes  beyond  question  one  end  of  the 
line.  At  the  other  end,  about  a  rod  apart  have  been  found  evi- 
dences of  two  stakes  presumed  to  have  been  set  by  different  sur- 
veyors at  difTerent  times,  which  is  the  earlier  cannot  now  be  deter- 
_  mined.     At  any  rate,  each  party  feels  certain  that  the  land  in 
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question  belongs  to  him,  and  confident  that  the  law  i^  in  his  favor, 
the  case  is  taken  to  court  for  trial.  The  first  trial  is  followed  by 
the  second,  and  that  by  the  third.  The  amount  of  land  involved, 
insignificant  in  the  beginning  has  long  since  been  swallowed  up  in 
attorneys'  fees.  Now  the  question  is  not  who  owns  the  land? 
but,  who  pays  the  costs?  From  the  lower  courts  the  case  is  taken 
to  the  higher,  until  the  court  of  final  appeal  is  reached.  The 
decision  of  this  court  is  rendered  and  the  lucky  man,  elated  over 
his  success,  becomes  a  raving  maniac.  These  are  the  facts  as  they 
occurred  in  a  case  over  a  disputed  line  in  Trumbull  County,  and 
this  is  only  one  out  of  hundreds  of  similar  cases  which  are  occur- 
ring constantly  all  over  the  land  and  simply  from  lack  of  proper 
monumenting  on  the  original  surveys. 

Another  case,  but  why  multiply  illustrations?  You  will  all 
agree  with  me  that  the  setting  of  monuments  is  a  ver>^  important 
part  of  the  surveyor's  work,  a  part  which,  though  often  carelessly 
done,  if  not  omitted  entirely,  requires  care  and  thoroughness  to 
be  successful.  The  surveyor,  who  determines  in  his  mind  to  do 
this  part  of  his  work  thoroughly,  may  expect  to  melst  with  oppo- 
sition from  the  very  parties  who  are  the  most  deeply  interested — 
the  land  owners  themselves. 

'*  That  will  be  too  much  trouble.'' 

**  It  will  be  too  expensive." 

**  A  wooden  stake  is  good  enough." 

**  ril  know  where  the  corner  is  as  long  as  I  live." 

And  a  hundred  other  objections  will  be  made  when  the  sur- 
veyor suggests  setting  proper  monuments.  But  the  most  delusive 
and  untrustworthy  of  them  all  is  a  promise  made  by  the  land 
owners,  to  themselves  set  monuments  at  some  early  day,  conven- 
ient to  them,  which  never  comes.  Besides  the  objection  to  relying 
on  a  promise  of  this  kind,  is  a  greater  objection,  and  that  is,  if  the 
work  is  done  at  all,  it  is  liable  to  fall  into  the  hands  of  careless 
workmen,  who,  not  understanding  the  requirements  of  the  case, 
are  apt  to  frustrate  the  end  designed  in  setting  the  monument. 
The  surveyor  is  the  proper  person  to  set  the  monument. 

And  now  arises  the  question,  What  constitutes  a  proper  monu- 
ment?    b\  Ilodgman  answers  this  question  very  satisfactorily  in 
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..  \  paper  on  "  Monuments,"  published  in  the  Ninth  Annual  Re- 1 
»rt  of  this  Society. 

Wc  can  readily  understand  that  a  proper  monument  should  I 

'be  composed  of  indestructible  material ;  that  it  should  be  so  shaped  1 

and  marked  that  its  identity  could  not  be  mistaken ;  that  it  should  I 

not  obstruct  public  travel;   that  it  bhould   be  immovable,  and  so  I 

bced  that  It  may  be  readily  found.      Thus  may  be  described  a 

fceoretically  perfect   monument;  but,    wJlh  monuments   as  with 

Jier  works  of  man,   perfection  is  just  beyond.     The  closer  we 

bproach  ihe  above  standard,  the   nearer  we  arrive  at    perfection, 

pd  this  should   be  our  aim,  always  taking  into  consideration  our 

ments — ^the  accuracy  required,  the    interests   at  stake,  and 

:  possibilities  of  the  vicinity,      If  you  are  surveying    farm  land, 

klued  at  §1.25  per  acre,  and  have  the  material  at  hand  whereby 

J  can  erect  a  monument  which  would  do  credit  to  a  city  lot,  by 

all  means,  put  up  the  monument;  it  may  some   day  come  within 

the  city  limits.      If  you   are   surveying    city  property,  and  cannot   I 

persuade  your  employer  to  furnish  the  best  material  to  be  obtained, 

t  least  insist  that   good,  substantial    monuments  be  set.  and  hold 

^  fort  until  you  have  carridd  your  point.      There  are  ^-ome  points 

1  which  surveyors  ought  to  be  firm,  and  I  believe  the  setting  of 

ponuments  to  be  one  of  them,  in  a  double  sense. 

Perhaps  the  writer  has  set  as  many  poor  monuments  (made  I 
mm  half-decayed  fence  rails)  as  any  other  member  of  the  Society,  , 
retracing  some  of  his  early  work,  he  saw  the  folly  of  such  a  I 
purse,  and  his  later  practice  has  been,  where  the  material  could  I 
;  conveniently  obtained,    to  set   hard  sand  stone  or   flag-stone  I 

ments.  top  squared  and  dressed  with  a  chisel,  and  the  center 
f  the  top  face  marked  with  a  cross,  or  shallow  hole  drilled  into  the  | 
The  stones  are  made  two  and  one-half  to  three  feet  long; 
3  end  six  inches  square;  bottom,  nine  to  twelve  inches  square. 
NTop  and  bottom  sidesare  made  parallel,  and  stone  is  set  in  position  I 
and  plumbed,  and  a  firm  bearing  secured  on  the  under  side  before 
the  earth  is  replaced  about  the  stone.     Where  it  will  not  interfere   | 
with  travel,  about  four  inches  of  the  top  of  the  stone  is  left  pro- 
jecting above  the  ground. 

Just  here   a  difficulty  i*  suggested    which  may   be  hard  to  \ 
nrercome.     How  shall  we  mark  corners  over  which  traffic  is  coilr  J 
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stantly  passing  ?  Evidently  the  n)onument  cannot  be  left  projecting 
above  the  ground ;  neither  should  it  be  covered  up,  without  sup- 
plying some  means  of  readily  finding  it  without  digging  over  an 
eighth  of  an  acre  of  ground,  more  or  less,  with  a  pick  and  shovel. 
We  have  thought  that  this  difficulty  might  be  overcome  by  means 
of  State  legislation.     This  is  our  plan : 

Let  a  law  be  passed  requiring  every  survey,  after  being  properly 
marked,  to  be  put  upon  record  in  a  place  provided  for  that  purpose 
by  law,  and  where  the  public  can  have  free  access  to  the  records; 
and  let  no  survey  or  plat  of  a  survey,  not  properly  marked  and 
recorded,  be  considered  as  evidence  of  a  survey,  or  have  precedence 
over  a  plat  of  a  subsequent  survey  properly  marked  and  recorded. 

To  some,  this  course  may  appear  extreme  and  unconstitutional. 
I  cannot  see  that  it  is  so.  The  State,  which  proposes-  to  sustain 
an  individual  in  his  right  to  land,  the  title  to  which  he  has  come 
in  possession  of  in  the  regular  way,  certainly  has  the  right  to  say 
how  the  boundaries  of  that  land  shall  be  established  and  perpetu- 
ated. Deeds  are  required  to  be  recorded ;  why  not  surveys?  How 
often  we  have  felt  the  need  of  enforced  legislation  of  this  kind 
when,  after  searching  diligently  the  records  of  deeds  for  informa- 
tion, and  finding  nothing  more  definite  than  that  the  land  in 
question  is  bounded  on  the  north  by  lands  owned  by  Jones,  on  the 
east  by  lands  owned  by  Williams,  and  so  on,  and  contains  so  many 
acres  and  hundredths  of  an  acre,  according  to  the  survey  of  so 
and  so,  made  on  such  and  such  a  date;  then,  going  into  the  field 
and  finding  evidences  that  a  careful  survey  had  been  made,  and 
reference  trees  marked  near  corners,  but  no  lasting  monuments 
set.  If  we  were  tempted  to  say  nothing  improper,  we  could  at 
least  with  propriety  exclaim,  as  did  a  certain  wise  man  of  old, 
"vanity  of  vanities;  all  is  vanity!  ** 

Such  legislation,  properly  enforced,  would  overcome,  in  a 
great  measure,  many  of  the  difficulties  arising  from  incompetent 
surveying  under  the  existing  state  of  things.  As  there  will  be 
whisky  drank  as  long  as  there  is  whisky  to  drink,  so  there  will 
be  surveyors  as  long  as  there  is  land  to  survey ;  and  there  will  be 
surveyors,  good,  bad  and  indifferent.  The  State  recognizes  the 
right  of  individuals  to  fix  their  own  boundary  lines,  and  if  the 
parties  see  fit  to  call  in  a  third  person,  be  he  ignoramus  or  collegian, 
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^^fc  fix  the  line  for  them,  they  have  .the  right  to  do  so,  and  the  State 
^Bbl  sustain  them   in   the  action.       Hence,   the  surveyor  may  be 
^Boorant  of   the   first   principles  of   algebra,    yet   if  his  work  be 
^^ropcrly  marked   and  recorded,  so   that  oM^*' surveyors  may   be   i 
able  to  trace  it,  it  is  far  superior  to  the   more  careful  work  of  his  | 
educated  brother  who  does  ttof  fulfill  these  latter  requirements.  I 

We  cannot  annihilate  the  poor  surveyor;  he  is  with  us;  he  is  I 
a  part  of  us;  he  is  very  closely  akin  to  some  of  us;  he  is  our  1 
brother;  what  we  want  is  not  to  "  squelch  "  him,  but  to  throw  J 
those  kindly  influences  and  safeguards  around  him,  by  means  of  I 
which,  in  the  fullness  of  time,  he  may  emerge  from  the  darkness  I 
of  ignorance  which  surrounds  him,  into  the  bright  sunlight  of  j 
knowledge.  I 

Again,  could  our  most  careful  surveyors  of  the  present  day  | 
appear  on  earth  one  hundred  years  Irom  now,  O,  how  the  curses  1 
and  maledictions  heaped   upon   their  heads  by  the  scientific  sur- 
veyors of  that  age  will  cause  their  ghostly  shades   to  shrink  with 
affright  into  the  friendly  darkness  of  oblivion! 

So,  my  kind  brethren  of  the  Legislative  Committee,  in  your 
exertions  for  his  welfare,  I   beg  you,  deal  gently  with  the  poor 
^^mrveyor.     Keep   in   remembrance    the   days  when  you   did   not 
^Hpow  as  much  as  you  do  now.     So  much  for  the  poor  surveyor. 
^H     When  stone   monuments  could   not  be  readily  obtained,  the 
^^Priter  has  frequently  used    two  inch    iron    bars,  three  to  four  feet 
long,  which  have  the  advantage  over  stone    of  being   more  readily 
set,  and  the  disadvantage  of  being  more  easily  moved,  and  where 
corners  are  for  any  reason   hidden    or  obscured,    references  are 
taken  to  them  from  well   marked   surrounding  objects,  and  these 
references  inserted  in  the  description    in   the  deed,   which   we  in- 
variably insist  upon  writing,  when  the  description  for  the  deed  Js 
to  be  made  from  our  survey. 

We  would  be  pleased  to  hear  from  the  members  of  the  So- 
ciety; give  us  your  •■  experience  "  in  monumenting.  We  have 
purposely  made  our  paper  short,  that  more  time  might  be  devoted 
to  the  discussion,  wherein  the  Society  may  reap  the  benefits  to  be 
derived  from  an  exchange  of  ideas  on  a  subject  of  great  Interest 
to  surveyors,  and  of  vital  importance  to  the  welfare  and  peace  of 
J Ae  community  at  large. 
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The  Chair:  The  request  has  been  made  by  some  one  that 
we  ought  to  have  some  more  discussion  of  Mr.  White's  paper  on 
the  "Importance  of  Properly  Marking  Surveys."  If  you  will 
allow  me  to  say  it,  there  were  some  positions  taken  in  that  paper 
which  I  felt  like  criticizing,  and  I  am  very  decided  in  my  objec- 
tions. He  recommends  that  a  law  should  be  passed  requiring  that 
monuments  should  be  set  in  all  surveys.  I  am  very  much  averse  to 
having  our  Legislature  try  to  furnish  brains  for  people,  and  enforc- 
ing things  which  people  should  do  themselves.  It  would  be  a  law 
very  difficult  to  enforce.  When  you  attempt  to  touch  the  rights 
of  men  to  bargain  and  sell,  and  their  methods  of  bargaining  and 
selling,  you  are  on  very  delicate  ground.  There  are  some  old 
rights  coming  up  from  common  law  which  it  is  very  dangerous  to 
attempt  to  touch.  I  think  all  that  would  be  necessary  for  a  man 
to  see  that  that  would  not  do,  would  be  for  him  to  attempt  to 
write  such  a  law ;  I  have  just  passed  through  that  myself.  Ten 
years  ago,  I  made  maps  for  Cuyahoga  County,  and  I  was  very 
much  annoyed  at  the  imperfections  of  the  deeds,  and  I  think  we 
ought  to  have  some  legislation  to  right  it,  and  I  advocated  just 
exactly  what  Mr.  White  advocated  in  that  paper,  and  I  got  out  of 
it  by  having  a  member  of  the  Legislature  tell  me  that  if  I  drew 
up  such  a  law,  he  would  introduce  it,  and  try  to  carry  it  through ; 
and  I  spent  several  pounds  of  fish,  for  you  know  it  takes  fish  to 
furnish  brain  labor,  and  I  don't  know  how  many  quires  of  legal 
cap  paper  in  trying  to  frame  a  law  on  the  subject,  and  the 
further  I  got  the  more  firmly  I  became  convinced  that  that  was 
not  the  direction  in  which  we  should  work.  I  am  convinced 
that  the  making  of  laws  is  a  serious  business,  and  that  we 
should  confine  ourselves  simply  to  protecting  what  we  have.  I 
feel  if  we  could  get  some  means  of  protecting  the  monuments 
we  do  set,  it  is  all  we  should  attempt  at  present ;  and  then,  do 
just  what  Mr.  White  did  in  that  paper — exhort  engineers  and 
surveyors  to  set  monuments. 

Mr.  Haseltine:  I  wish  to  say  a  word  in  reference  to  corners. 
Mr.  White  says  when  he  plants  a  corner,  he  endeavors  to  witness 
it.  That  is  a  practice  I  favor,  and  which  I  practice  more  and 
more  each  succeeding  year.  Monuments  are  liable  to  be  displaced, 
and  are  hard  to  find  when  there  is  snow  on  the  ground,  but  if  you 
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r  of  a  house 


a  great  help.      I  do 


^Bve  a  tree  near,  or  a  corner  o 
not  favor  iron  pins  in   farm  surveying.      I  generally  place  some 
foreign  material  around  a  monument,  as  broken  glass,  or  chunks 
of  bricks,  so  that  if  the  stone  is  removed,  or  the  marks  become  ■ 
defaced  on  it,  by  digging  down  and   finding  the   broken  glass  or  J 
crockery,  or  pieces  of  bricks,  it  settles  the  question  more  effectually  I 
in  the  farmers'  minds  that  that  is  the  corner.  1 

Mr.  Silz:  I  have  done  that  myself  in  so  far  as  placing  glass  and 
broken  crockery  are  concerned.  My  predecessor  started  another 
good  thing,  I  think,  in  the  way  of  setting  monuments.  1  invari- 
ably drive  a  slake  into  the  ground  beneath  the  stone  about  three 
feet  long;  that  will  remain  there  perhaps  for  one  hundred  and 
fifty  years. 

Mr.  Haselline:  I  don't  see  how  you  can  drive  a  stake  two  or 
three  feet  long  ip  the  bottom  of  the  hole;  our  soil  ;s  cl^  and  it  is 
as  much  as  we  can  do  to  get  a  stone  down  without  putting  down 
a  stake. 

Mr.  Sitx:  We  have  a  very  deep  soil  in  our  country,  and  we 
don't  have  that  trouble. 

The  Chair:  I  don't  know  that  it  is  proper  for  the  Chair  to 
take  too  much  part  in  the  discussion,  but  I  wish  to  say  that  I  have 
adopted  this  method  of  driving  a  stake  below  the  bottom  of  the 
stone  in  some  cases,  Before  driving  the  stake,  I  saw  it  around  at 
the  top  at  the  distance  to  which  you  wish  to  drive  it,  then  drive  it 
down  until  the  cut  is  even  with  the  surface  of  the  bottom  of  the 
hole  and  then  break  it  off.  I  have  found  old  stakes  or  the  posi- 
tion of  old  stakes  a  number  of  times  where  there  was  scarcely 
any  of  the  slake  left,  just  little  remnants,  but  the  place  that  the 
stake  occupied  was  a  different  colored  earth,  it  was  black,  the 
remains  of  rotten  wood,  so  that  there  is  no  mistaking  the  position  of 
the  suke ;  that  is  a  very  effectual  method  I  should  say  of  marking. 
I  remember  in  one  tase  of  laying  out  a  new  road,  and  there  was 
one  of  the  angles  of  the  road  right  on  the  brow  of  the  hill,  where 
we  knew  it  would  be  cut  down  some  five  or  six  feet,  probably 
and  it  was  a  question  what  to  do  with  the  monument ;  a  suggestion 
was  made  by  one  of  the  men  assisting  me  which  I  acted  upon; 
they  had  a  drilling  machine  with  which  they  had  been  drilling  for 
some  purpose,  and  we  put  a  hole  down  about  thre 
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diameter  and  about  nine  feet  deep,  and  we  went  to  a  kiln  where 
they  had  been  burning  charcoal  and  procured  charcoal  dust  and 
filled  the  hole  up ;  it  seemed  to  me  that  we  had  struck  a  very 
good  thing,  but  eVery  man  has  his  own  peculiar  conditions  and 
circumstances  to  deal  with,  and  the  only  thing  that  I  wish  to 
impress  is,  the  importance  of  fixing  it  in  some  way.  Now,  I  have 
no  fault  to  find  with  referencing  monuments ;  it  is  a  good  thing  if 
not  carried  too  far,  but  I  never  allow  reference  of  a  monument  to 
go  into  a  deed ;  I  think  it  is  out  of  place  there ;  we  should  all  try 
to  do  our  work  well  but  we  should  also  understand  our  limitations, 
we  should  understand  that  the  best  of  us  never  do  our  work 
perfectly ;  there  was  never  such  a  thing  as  a  line  that  was  measured 
with  absolute  accuracy,  and  you  are  liable  to  have  a  conflict  of 
authority,  and  that  is  what  we  do  not  want  in  deeds ;  my  practice 
is  to  put  jdown  a  good  stone  monument  or  some  other  thing  as 
good,  so  I  make  but  very  few  references ;  I  put  monuments  in 
that  will  stay  there  and  that  I  can  find.  Of  course,  in  streets, 
where  monuments  are  all  covered  up  we  must  do  something;  it  is 
often  advisable  to  reference  to  a  telegraph  pole  or  a  water  hydrant 
or  a  mark  on  the  curbing,  or  something  of  that  kind,  that  I  simply 
preserve  in  my  own  notes  for  the  purpose  of  finding  the  monu- 
ment, and  for  the  help  of  other  surveyors;  we  freely  give  these 
notes  to  our  associates  whether  we  are  friendly  to  them  or  not  in 
other  things ;  but,  what  I  wish  to  impress  upon  you  is,  to  have 
your  monuments  of  such  a  character  that  they  will  stay  there,  and 
be  careful  not  to  have  any  divided  authority ;  for  instance,  it  is 
fifteen  years  since  I  have  ever  allowed,  in  making  a  survey  through 
woods,  any  man  working  for  me  to  mark  a  tree ;  while  I  try  to  do 
my  work  correctly  there  is  the  peril  that  I  may  be  off  from  the 
line,  and  if  they  mark  a  tree  that  becomes  a  monument. 

Ifr.  Scott:  I  agree  with  the  President  in  that  remark  in  regard 
to  marking  line  trees.  Any  surveyor  who  has  had  any  experience 
in  surveying  military  lines  can  not  help  but  agree  with  him  there. 
The  law  I  presume  will  hold  us  to  the  marked  trees,  and  there  is 
not  a  straight  line,  I  don't  think,  in  those  surveys. 

Mr.  Haseltine:  When  I  consider  how  sadly  we  would  be  at 
sea,  if  our  early  surveyors  had  not  marked  trees,  I  must  say  I  dif- 
fer from  you  about  marking  lines.     My  object  in  running  a  line  is 
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to  mark  it  so  that  the  next  man  can  find  Haseltine's  survey, 
seems  to  me  that  a  man  who  is  competent  to  run  a  mile  or  a  mile 
and  a  half  line  is  certainly  able  to  make  a  reference  of  twelve  or 
fifteen  feet  to  a  tree ;  it  certainly  seems  to  me  while  we  may  not 
run  an  ideal  straight  line,  that  it  is  better  to  run  a  line  that  some 
person  who  comes  afterwards  can  find  the  line.  Is  it  not  better  to 
have  a  line  of  that  kind  that  can  be  located  on  the  line  than  to 
have  an  ideal  straight  line  in  the  deed? 

The  Chair :  You  remember  my  reference  to  the  importance  of 
having  the  corners  preserved  ? 

Mr.  Haseltine:  I  was  going  to  speak  of  that,  but  you  can 
not  always  have  monuments  that  are  sure  to  remain  and  be  im- 
tnovable. 

Mr.  Davisson:  In  regard  to  marking  witnesses  to  corners  and 
putting  it  in  deeds.  I  differ  from  you;  where  surveys  have  been 
made  and  no  record  of  those  surveys  have  been  made  and  the 
only  record  is  in  the  deed,  especially  in  running  lines  where 
comers  come  in  streams,  and  the  distances  are  given  between  cer- 
tain points,  but  at  the  same  time  those  points  are  in  the  streams 
and  if  you  do  not  mark  those  points  in  some  way  upon  the  bank, 
it  is  going  to  give  you  a  great  deal  of  trouble  to  retrace  those  old 
lines. 

Mr.  White:  Quoting  the  language  of  Mr.  Hodgman  in  his 
paper  on  monuments,  he  says  that  it  is  more  important  that  indi- 
viduals know  where  their  lines  are  and  thai  they  are  unchanged 
without  their  consent  than  it  is  that  they  have  the  exact  number  of 
acres. 

The  Chair:  There  are  repeated  decisions  in  courts  covering 
that  point  and  I  have  never  seen  one  to  the  contrary. 

Mr.  Strawn ;  I  promised  to  say  a  word  in  regard  to  the  matter 
of  monuments  in  surveys  in  connection  with  Mr.  White's  paper. 
The  matter  was  talked  over  at  the  hotel  by  some  of  us  in  regard 
to  how  we  should  witness  a  monument  where  there  were  no  objects 
of  a  permanent  character  in  the  vicinity  to  witness  to.  This  I 
venture  has  been  a  serious  problem  in  the  mind  of  many  a  young 
sur\'cyor,  and  probably  some  older  ones.  1  was  informed  by 
quite  an  intelligent  old  German  gentleman,  who  had  done  some 
surveying  in  Germany,  of  the  methods  used  in  some  parts  of  Ger- 
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many,  and  I  think  it  is  a  matter  of  law  in  Germany  that  where  a 
corner  stone  is  set,  that  the  corner  stone  shall  be  first  dressed; 
after  the  stone  is  dressed  it  is  split  in  two,  making  two  comer 
stones,  substantially;  then  a  cross  is  put  on  the  side  where 
the  split  is,  but  without  any  dressing  whatever,  simply  a  cross 
made ;  then  one  stone  is  planted  in  the  highway  or  wherever  it  is 
desired  to  place  it,  where  it  will  probably  not  interfere  with  traffic 
or  something  of  that  kind,  to  a  depth  satisfactory  to  the  surveyor 
or  engineer,  and  the  other  stone  is  set  as  a  witness  stone,  with  the 
split  side  facing  toward  the  true  monument,  and  is  planted  so  that 
the  top  of  the  stone  is  above  ground,  or  where  it  is  easily  found ; 
the  witness  stone  is  placed  where  it  is  not  likely  to  be  interfered 
with ;  in  case  of  a  dispute  as  to  the  witness  being  the  true  index 
to  the  corner,  their  custom  is  to  set  stakes  and  get  the  true  position 
of  the  corner  stone  and  the  witness  stone,  and  then  take  up  the 
two  and  clean  them  off.  and  if  they  will  fit  together,  that  has  been 
regarded  as  conclusive  evidence  of  the  identity  of  the  two  pieces  of 
stone.  I  think  that  we  could  adopt  this  German  method  in  many 
cases  to  advantage,  especially  where  the  timber  is  of  uncertain 
character  or  liable  to  be  removed,  and  where  we  have  no  perma- 
nent buildings  or  other  objects ;  especially  where  we  have  made  a 
very  careful  survey,  I  think  something  of  that  character  would  be 
a  good  thing,  and  while  I  have  only  in  a  few  instances  practiced 
this,  I  feet  that  I  can  look  back  with  some  satisfaction  to  what 
little  I  have  done  in  that  line. 

Mr.  Weber:  It  has  been  my  practice  where  I  have  made 
witnesses  to  set  them  about  four  rods  or  one  chain  length  from  the 
corner  in  the  line  and  then  made  a  note  of  that ;  if  you  set  it  far 
enough  away  they  will  not  mistake  it  for  the  comer. 

Mr.  Strawn:  I  think  I  would  prefer  an  offset  for  the  wit- 
ness if  it  could  be  done. 

The  Chair :  I  am  inclined  to  favor  the  line ;  then  you  have  it 
right  in  the  line  run. 

Mr.  White:  The  President  objects  to  witnesses  being  inserted 
in  decils  for  the  reason  that  we  may  make  a  mistake  in  measure- 
ment ;  now.  if  they  should  be  kept  out  for  that  reason  why  should 
we  not  omit  the  length  of  lines  for  a  similar  reason  for  a  descrip- 
tion. 
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Report  of  the  Gommittee  on  Civil 

Engineering. 

Your  Committee  on  Civil  Engineering  respectfully  submit  the 
following  report,  which  is  not  intended  in  any  sense  to  be  exhaus- 
tive, but  consists  merely  of  notes  upon  such  of  the  work  as  has 
come  under  our  notice,  that  we  think  may  be  of  interest  to  you : 

For  convenience  the  work  of  the  Committee  has  been  divided, 
to  correspond  with  the  different  departments  of  the  subject,  and 
we  have  this  year  to  report  to  you  upon  Water  Supply,  Bridge, 
and  Municipal  Engineering. 

C.    A.   JUDSON, 

Chainnan  Committee  on  Civil  Engineering, 


Water  Supply. 


BY  C.   A.   JUDSON,  SANDUSKY,  O. 

In  the  department  of  water  supply  there  has  been  consider- 
able activity,  not  only  in  the  construction  of  new  works,  but 
especially  in  the  enlargement  and  improvement  of  works  that  have 
been  in  operation  for  some  time,  but  which  have  been  found 
inadequate  to  meet  the  demands  of  natural  growth  in  population 
and  manufacturing,  or  have  become  unsatisfactory  in  respect  to 
the  quality  of  the  water  supplied.  We  note  the  following  as  the 
principal  improvements  throughout  the  State  that  have  come  to 
our  notice  during  the  year: 

Works  have  been  completed  or  were  in  progress  during  the   ' 
year  at  the  following  places: 

Ashtabula,  Martin's  Ferry,  Franklin,  Findlay,  Marion,  Wash- 
ington C.  H.,  Wellston,  Milan,  Delaware,  Defiance,  Latonia  and 
Cambridge. 

Works  are  proposed  or  are  about  to  be  commenced  at  the 
following  places: 

Bowling  Green,  Westerville,  Uhrichsville,  Conneaut,  Fostoria, 
Urbana,  Circleville,  Louisville,  Swanton  and  Mechanicsburg. 
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Cleveland  is  building  a  new  lake  tunnel  under  some  difficulties, 
while  the  extension  of  the  water  mains  has  progressed  so  far  as  to 
bring  the  total  distribution  up  to  300  miles.  The  water  at  times 
is  not  very  good,  and  a  new  outlet  for  sewage  is  talked  of. 

The  supply  of  Cincinnati  has  been  condemned  by  a  board  of 
experts,  who  recommended  improvements  that  will  cost  approx- 
imately $6, 000, 000. 

Zanesville  is  to  add  a  stand  pipe  at  a  cost  of  ;^40,000. 

At  Newark  there  is  talk  of  a  stand  pipe,  new  pumping  station, 
machinery,  etc. 

Sidney  is  to  add  a  new  pumping  station,  new  engines,  mechan- 
ical filter,  stand  pipe,  and  a  mile  of  mains. 

Norwalk  has  been  expending  ;J30,000  in  improving  the  works 
by  the  purchase  of  more  land  and  sinking  new  wells. 

Cleveland,  Cincinnati,  Akron,  Sandusky,  and  others  have 
added  new  pumping  machmery. 

At  Canton  they  are  looking  for  a  larger  and  purer  supply. 

Columbus  wants  a  larger  supply  and  proposes  to  expend  a 
large  sum  in  extending  mains. 

At  Ashtabula  the  arrangement  for  supply  is  somewhat  novel. 
The  water  is  taken  from  a  silt  well  eight  feet  in  diameter  and  ten 
feet  deep,  located  on  the  lake  beach,  one  hundred  feet  from  the 
shore  line ;  from  this  well  some  four  thousand  feet  of  six  inch  tile 
radiate,  planted  in  the  sand  from  four  to  six  feet  below  the  level  of 
the  water  in  the  lake.  Information  is  not  at  hand  as  to  the  char- 
acter of  the  tile  used,  nor  the  method  of  laying  and  joining  them. 
It  is  doubtful  if  the  plan  will  prove  permanently  satisfactory  either 
as  to  quantity  or  quality  of  the  water  obtained. 

The  question,  **  How  to  secure  a  pure  supply'*  is  agitating 
many  water  boards  throughout  the  State,  and  should  agitate  more. 
Some  are  resorting  to  wells;  others  dependent  on  surface  water, 
are  building  new  storage  basins;  others  still  are  purifying  the  old 
supply  by  filtration.  The  tendency  at  present  seems  to  be  toward 
mechanical  filtration  of  the  whole  supply.  The  filter  itself  has 
been  so  improved  recently,  particularly  in  the  method  of  cleansing, 
as  to  enable  it  to  do  effective  work  at  a  reasonable  expense.  There 
is,  however,  this  objection  to  the  plan  of  filtering  the  whole 
supply :  that  is,  that  a  large  portion  of  the  water  filtered  is  used 
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for  purposes  that  a  less  pure  water  would  answer  as  well,  /.  e. ,  for 
flushing  sewers,  for  fires,  for  water  closets,  for  boilers  and  elevators, 
for  sprinkling,  etc.  The  expense  of  filtering  water  used  for  these 
purposes  is  practically  money  thrown  away.  Is  not  a  system  of 
house  filtration,  where  only  the  water  used  for  domestic  purposes 
is  filtered,  the  wiser  one  after  all?  It  is  at  least  clear  that  this  is  a 
question  we  ought  to  consider  carefully  before  rushing  into  the 
business  of  wholesale  filtration. 

In  the  matter  of  pumping  machinery,  decided  improvements 
have  recently  been  made,  looking  to  greater  economy  in  fuel,  and 
more  efficient  service.  While  a  few  years  ago  a  duty  of  more  than 
sixty  five  millions  was  rarely  obtained,  even  in  duty  trials,  now 
many  pumping  engines  can  show  an  every  day  duty  exceeding 
one  hundred  millions,  which  means  a  saving  in  fuel  of  more  than 
thirty  per  cent.  The  contracts  placed  during  the  past  season  indi- 
cate that  the  tendency  among  water  works  people  is  toward  higher 
duty,  and  consequently  greater  efficiency  of  pumping  machinery. 

The  use  of  lead  pipe  for  service  is  growing,  though  many  are 
using  galvanized  iron.  The  objection  to  galvanized  iron  has  been 
found  to  be,  that  while  the  coating  may  protect  the  main  part  of 
the  pipe  for  some  time,  yet  in  joining  the  lengths  it  is  sure  to  be 
rubbed  off  in  places,  and  at  those  spots,  the  pipe  of  course,  will  be 
eaten  through  as  quickly  as  common  wrought  iron. 

For  mains,  cast  iron  is  in  general  use,  the  tendency  being  to 
lighter  weight  and  better  make  and  material. 

Mr.  Judson  here  read  his  report. 

Mr.  Strawn:  I  would  like  to  ask  Mr.  Judson  if  there  has  been 
any  effort  to  grade  the  pipe  in  building  water  works,  as  to  the 
weight  and  quality  of  cast  iron  pipe,  for  instance,  where  you  are 
using  any  small  cisterns,  and  where  the  pressure  would  be  much 
less  than  where  these  larger  cisterns  are  used,  whether  there  has 
been  a  tendency  there  to  use  a  lighter  quality  of  cast  iron  pipe. 

Mr.  Judson :  I  would  say  that  there  has.  I  know  at  Oberlin, 
Ohio,  whose  works  were  built  last  year,  and  I  think  Mr.  Dunham 
planned  them,  that  he  used  a  lighter  weight  pipe  for  the  simple 
reason  that  he  didn't  intend  to  carry  a  very  heavy  pressure.  Where 
they  have  simply  a  gravity  system  and  no  unusual  pressure  they 
use  a  lighter  weight  pipe.      I  think  we  often  use  more  iron  than  is 
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needed.  I  have  found  in  our  experience  at  Sandusky  that  pipes  are 
not  cast  uniformly,  that  is,  a  pipe  that  should  be  ^  of  an  inch  in 
thickness  all  around  is  }i  on  one  side  and  ^  on  the  other.  I 
think  more  attention  should  be  given  to  this  matter  and  better 
material  should  be  used ;  I  think  we  could  use  a  lighter  weight 
pipe  if  that  were  the  case. 

Mr.  Strawn :  I  would  say  in  regard  to  Oberlin,  that  I  think 
one  of  the  reasons  that  they  used  a  lighter  pipe  was  the  lightness 
of  the  appropriation.  There  was  only  J»50,000  to  construct  the 
water  works  and  they  tried  to  get  the  most  out  of  the  plant  pos- 
sible with  the  amount  of  money.  I  fully  agree  with  Mr.  Judson 
in  regard  to  the  uniformity  of  the  pipe,  it  is  just  like  a  chain,  it 
is  no  stronger  than  its  weakest  link;  in  calipering  many  miles  of 
pipe  I  found  that  the  thickness  of  the  pipe  on  one  side  was  not 
more  than  half  as  thick  as  on  the  other.  I  think  if  engineers  will 
insist  on  a  high  grade  of  pipe  and  uniform  in  thickness,  that  there 
will  be  in  the  near  future  a  great  saving  in  material,  and  cheapen- 
ing of  the  construction  of  water  works  thereby. 

Mr.  Alter:  I  would  like  to  ask  a  question,  has  any  one  in 
the  State  had  any  experience  in  using  wind  as  a  motive  power  in  a 
water  works  to  do  the  pumping,  and  whether  any  one  has  had  any 
experience  in  regard  to  using  washers  at  the  joints  of  the  pipe  to 
reduce  the  friction  of  the  flow  through  the  pipes? 

Mr.  Judson:  I  do  not  know  of  any  case  where  a  wind-mill  is 
used  for  the  purpose  of  supplying  a  town  with  water.  I  know 
the  people  of  Milan,  a  place  up  near  us,  have  been  putting  in 
water  works  recently;  it  is  a  small  place,  perhaps  a  thousand 
inhabitants.  Their  plan  at  first  was  to  use  wind  but  they  changed 
it  and  put  in  a  steam-pumping  engine ;  that  is  the  only  town  that 
has  come  to  my  notice  that  thought  of  using  a  windmill  for 
pumping  water.     Now,  I  didn't  catch  that  last  question. 

Mr.  Alter:  I  understand  that  there  is  a  system  of  pipe  being 
tntroiluced,  in  which  there  is  a  washer  put  into  the  joints  some- 
what smaller  than  the  pipe,  and  they  claim  it  reduces  the  friction 
of  the  flow  through  the  pipe. 

Mr.  Judson:  I  think  all  the  eflfect  it  >ix>uld  have  would  be 
to  reduce  the  flow  of  water.    The  only  case  of  which  I  know  of 
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rs  being  inserted  in  a  pipe,  is  that  some  water  works  p 
a  disk  with  a  smaller  hole  just  over  the  fixers  in  order  to  cut  thai 
supply  of  water  down. 

Mr.  Strawn;  Isn't  it  customary  to  use  a  smaller  opening  intc 
the  main,  where  the  service  pipe  that  runs  into  the  building  con- 
nects with  the  main. 

Mr.  Judson:  I  think  that  is  preferable;  for  instance,  you  Y 
an  inch  pipe  running  into  a  building,  I  should   say  connect  that 
to  the  main  with  a   five  inch  ferrule  as  we  call  it,  and  it  will   give 
you  an  ample  supply.     You  will  get  a  great  deal  more  satisfaction 
I  think,  to  put  in  an  inch  pipe  and  use  the  smaller  sized  opening 
with    the  main.     In  some  cities  where  they   use  connections  for 
running  elevators  they  will  lay,  for  instance,  a  four  inch  pipe  from  i 
the  building  out  until  within  a  foot  or  a  foot  and  a   half  from  the* 
main,   and   then    connect    that    with  the  main  with    inch  or  an  J 
inch  and  a  half  pipe,  perhaps  a   foot  and  a  half  long,  and  theyl 
claim  they  get  an  abundant  supply  of  water  in  that  way. 

Mr,  CuUey;  I  wonder  if  Mr.  Judson  can  give  us  any  in  for- j 
mation  in  regard  to  the  filtration  plan  used  in  the  East — at  Long's 
Branch :  they  have  plants  there  that  they  claim  will  filter  3.000,000  J 
gallons  daily. 

Mr.  Judson:  These  filters  have  been  put  in  at  several  places  J 
in  the  East ;  there  is  one  at  Bucyrus,  and  I  would  like  to  have  Mr. 
Weber  tell  us  about  that. 

Mr.  Weber:  We  put  in  a  filter  about  two  years  ago  and  it  \ 
has  worked  very  satisfactorily ;  before  that  we  had  a  well  from  -I 
which  we  got  our  water  supply,  and  we  had  a  splendid  water,  but 
we  had  to  have  a  greater  supply  and  when  we  tapped  the  river 
there  was  a  general  kick;  the  people  didn't  want  to  use  the  water 
rom  the  river  because  they  were  paying  for  the  use  of  good  water 
pd  they  were  compelled  to  do  something,  and  so  they  put  in  these  1 


A  Member:   How  much  water  do  you  use? 

Mr.  Weber:  I  don't  know  the  amount. 

Mr.  Judson:  What  is  your  population? 

Mr.  Weber:  About    70(W,   I    should  judge,  and  close  to  a  < 
^ousand  connections;  pretty  nearly  every  person  uses  the  water. 
fie  have  had  better  satisfaction  than  from  the  wells. 
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Mr.  Brown:  How  are  these  filters  made? 

Mr.  Weber:  They  are  made  out  of  sheet  iron;  I  forget 
where  they  are  made,  but  somewhere  in  New  York. 

Mr.  Judson:  The  Hyde  people  make  them ;  they  are  located 
at  Newark,  N.  J.,  I  think. 

Mr.  Weber:  I  couldn't  give  a  very  good  description  of  them 
but  they  seem  to  filter  the  water  as  fast  as  needed. 

Mr.  Judson:  These  filters  are  simply  made  of  boiler  iron 
filled  with  sand.  It  is  so  arranged  that  the  water,  after  passing 
through  the  sand,  passes  through  little  holes  through  which  the 
water  can  pass,  but  the  sand  cannot ;  they  are  little  copper  disks 
that  keep  the  sand  from  going  through.  After  the  filter  has  been 
used  for  a  length  of  time,  by  simply  changing  the  arrangement  of 
the  valves  they  change  the  current  and  so  wash  it  out.  They  put 
in  a  quantity  of  alum  for  a  co-agulante. 

Mr.  Weber:  I  noticed  after  we  commenced  to  use  the  filters 
that  where  the  lawns  were  sprinkled  it  had  a  bad  effect  on  the 
grass ;  where  they  used  a  good  deal  of  water  it  seemed  to  affect 
the  grass. 

Mr.  Strawn :  I  think  there  is  another  reason  besides  the  alum. 
Persons  not  accustomed  to  the  use  of  hose  upon  their  lawns  are 
almost  sure  to  overdo  the  matter.  To  sprinkle  a  lawn  in  the  mid- 
dle of  the  day,  when  the  sun  is  hot  and  the  grass  dry,  turning  on 
the  water  from  the  hydrant,  is  too  sudden  a  change.  I  have 
known  lawns  to  be  very  badly  injured  and  people  sometimes 
thought  there  was  something  the  matter  with  the  water.  There 
was  an  elaborate  description  of  these  hydrant  filters  in  the 
l^ngineers*  News  within  the  past  six  months.  They  have  been 
giving  good  satisfaction.  Where  they  have  a  large  quantity  of 
water  to  filter  they  simply  increase  the  number  of  these  filters. 

Mr.  Judson:  There  are  a  number  of  these  filters  made,  but 
they  are  all  made  practically  on  the  same  plan. 

Mr.  Davis:  Going  back  to  what  Mr,  Stra^Ti  spoke  of  in  the 
first  place,  I  don*t  think  his  proposition  there  is  very  advisable.  I 
auv  always  willing,  where  there  is  an  appropriation,  to  do  whatever 
you  do»  do  right,  and  there  you  quit.  If  there  is  not  a  sufficient 
supply  tv>  supply  the  pei>ple  they  will  be  sure  to  grant  the  appro- 
priation; if  it  is  a  good  thing  they  will  alwa}-s  appropriate  the 
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necessary  amount  of  money  and  think  a  great  deal  more  of  you 
when  it  is  done  than  if  you  have  the  material  too  light  and  damage 
the  work. 

Mr.  Strawn :  Now,  the  requirements  at  Oberlin  are  not  the 
same  as  would  be  needed  at  many  other  cities.  Now,  if  you  have 
a  pipe  that  will  stand  a  hydrostatic  pressure  under  the  hammer  of 
300  pounds  to  the  square  inch ;  if  you  were  going  to  use  it  where 
you  wouldn't  need  over  seventy-five  or  eighty,  it  would  seem 
unnecessary  where  you  were  going  to  make  your  pipe  to  perform 
the  duty  required  in  other  places.  Engineers  are  now  coming 
down  much  closer  on  their  specifications  in  regard  to  pipe, 
quality,  thickness,  etc.;  but  one  of  the  greatest  difficulties,  as  Mr. 
Judson  has  stated,  is  in  the  pipe  not  being  uniform  in  thickness. 

The  Chair:  I  have  just  learned  that  Mr.  Alter .  is  from 
Indiana,  and  word  has  come  to  me  also  that  there  have  been  some 
experiments  through  Indiana  and  Illinois  with  wind  power  for 
water  works.  We  would  like  to  hear  from  Mr.  Alter  on  tl||| 
subject. 

Mr.  Alter:  Mr.  President,  there  are  quite  a  number  of  places 
through  Wisconsin,  Illinois  and  Nebraska  in  which  villages -are 
supplied  by  wind  power.  We  made  specifications  for  a  wind 
power  waterworks  at  the  little  town  of  Kenton,  in  Newton  county, 
Indiana,  but  about  the  time  we  were  getting  to  work  on  it  the 
matter  got  in  Court.  As  I  have  had  no  further  experience  than 
that,  I  cannot  say,  but  from  those  that  I  have  talked  with  in  many 
other  places  they  are  supplying  villages  and  small  towns  with  wind 
power,  and  it  has  proved  very  cheap  and  has  done  the  work  well, 
especially  where  they  can  use  a  reservoir.  Of  course  it  would  not 
be  practical  where  it  had  to  be  pumped  into  the  mains,  but  for 
reservoirs  it  is  undoubtedly  the  cheapest  method  in  the  West  where 
we  have  wind  the  greater  portion  of  the  time. 
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Bridge  Engineering  During  1888. 

BY  H.  J.   LEWIS,   COLUMBUS,   O. 

In  the  department  of  Bridge  Engineering  so  much  has  been 
done  and  of  such  a  varied  character  that  a  complete  review  of 
work  done  would  almost  fill  volumes.  This  work  is  widely  scat- 
tered, and  no  systematic  statistics  are  at  hand  to  give  an  idea  of 
its  nature  or  extent ;  so  we  must  be  content  with  a  brief  mention 
of  some  of  the  more  noted  instances. 

In  our  own  State,  probably  the;  most  noteworthy  work  of  the 
past  year  is  the  Huntington  Bridge  over  the  Ohio  at  Cincinnati. 
The  channel  span  of  this  is  the  longest  truss  span  in  the  world, 
being  550  feet  center  to  center  of  end  pins  or  twenty-five  feet 
longer  than  its  famous  neighbor,  the  Cincinnati  Southern  Bridge, 
tte  falsework  for  this  span,  together  with  some  of  the  iron,  was 
carried  away  by  high  water  at  ten  o'clock  a.  m.,  August  26th, 
1888.  Notwithstanding  this  it  is  now  very  nearly  ready  for  the 
track. 

The  city  of  Cleveland  has  added  another  to  her  already 
splendid  list  of  bridges  in  the  new  Central  Viaduct  completed 
December  1 1th,  1888.  The  Cuyahoga  Valley  section  has  a  total 
length  of  *28;ll)  feet;  this  includes  a  draw  span  of  236 J  feet  over 
the  Cuyahoga  River,  which  is  the  most  important  part  of  it.  The 
Walworth  Run  section  has  a  total  length  of  1092  feet,  and  its 
longest  span  is  120  feet.  The  roadway  is  forty  feet  wide,  and  in 
addition  two  sidewalks  eight  feet  wide.  It  is  to  be  lighted  by 
electricity  and  will  have  an  electric  railway. 

Also,  during  the  past  year,  the  Maumee  has  been  bridged 
near  Toledo,  the  Muskingum  at  McConnelsville,  part  of  the  Pan 
Handle  Bridge  at  Stcubenville  has  been  renewed,  and  the  Miami 
River  at  Poasttown;  this  last  being  a  IMJO  foot  span. 

A  great  ileal  of  other  work  hjis  been  done  varying  in  cost 
(mm  a  few  hundred  dollars  to  many  thousands. 

The  Poughkcepsle  Bridge,  which  was  completed  in  the  year 
just  jUst.  s|Kins  the  waterway  of  the  Hudson  River  in  two  fixed 
spans  of  5iH^  feet  clear  and  three  cantilever  spans,  two  of  which 
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are  523  feet  clear  and  one  of  521  feet  clear,  resting  on  six  towers 
twenty-five  feet  long  in  the  direction  of  the  bridge.  There  is  in 
addition  the  shore  ends  of  the  end  cantilevers  and  trestle  work, 
making  a  total  length  of  6767  feet,  or  more  than  three-fourths 
the  length  of  the  Forth  Bridge.  The  foundations  for  this  work 
were  begun  about  October  8th,  1886,  and  the  first  train  passed 
over  it  on  the  29th  of  December,  1888.  While  this  bridge  is  a 
great  achievement  from  a  professional  standpoint,  its  commercial 
bearing  on  the  railroad  traffic  between  New  England  and  the  West 
cannot  at  present  be  estimated.  One  thing  seems  fairly  clear, 
however — that  it  bids  fair  to  serve  as  an  entering  wedge  for  a 
scheme  to  bridge  the  Hudson  at  New  York  City.  This  is  simple 
self- protection  to  keep  trunk  line  traffic  from  going  around  the 
city,  and  already  a  company  has  been  formed  which  is  willing  to 
consider  Mr.  Lindenthal's  scheme  in  which  the  preliminary  esti- 
mate is  placed  at  ^15,000,000. 

In  passing,  we  may  mention  that  the  principal  thing  worthjl^)f 
note  in  Mr.  Lindenthal's  design,  aside  from  the  very  large  size  of 
the  members,  is  the  introduction  of  a  stiffening  web  between  the 
main  cables  of  wire  in  addition  to  the  horizontal  stiffening  truss 
used  by  Roebling.  The  span  proposed  for  this  structure  is  2850 
feet  for  the  middle  and  1500  feet  each  for  the  ends. 

The  same  engineer  is  also  interested  in  a  scheme  to  bridge  the 
Detroit  River,  near  Detroit,  with  a  main  span  of  about  3000  feet. 

It  is  also  proposed  to  cross  the  Hudson  just  above  Peekskill, 
with  a  suspension  bridge  of  the  old  type,  the  span  to  be  about 
1700  feet,  the  stiffening  trusses  to  be  thirty  feet  high  and  forty 
feet  apart,  and  about  370  feet  longer  than  the  span  itself. 

The  new  Manhattan  bridge  over  the  Harlem  River  at  New 
York,  is  a  fine  specimen  of  the  stiffened  arch  built  in  the  form  of 
a  plate  girder.  The  arches  are  500  foot  span,  thirteen  feet  deep 
and  six  abreast. 

A  novel  suspension  bridge  has  been  built  carrying  a  six  inch 
oil  pipe  across  the  Lehigh  river  at  Mauch  Chunk,  Pennsylvania. 
The  span  of  the  cable  between  supports  is  470  feet  horizontally, 
and  one  support  is  1 15  feet  higher  than  the  other. 

A  considerable  amount  of  elevated  railway  structure  has  been 
built  during  the  past  year,  among  which  is  the  Inter  State  Rapid 
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Transit  Railway,  of  Kansas  City.     This  is  the  first  extended  ven- 
ture of  the  kind  to  be  built  in  the  west. 

The  Forth  bridge,  with  its  two  immense  cantilever  spans  of 
1710  feet  each,  is  steadily  moving  forward  toward  completion, 
but  we  will  probably  meet  again  several  times  before  we  can  have 
the  pleasure  to  record  its  successful  conclusion.  This  work  is  so 
heavy  that  it  has  been  necessary  to  erect  shops  and  build  it  on  the 
ground,  and  to  this  cause,  and  possibly  to  the  fact  that  it  has  riveted 
connections  throughout,  is  due  the  length  of  time  taken  in  its 
completion.  For  in  this  country  the  pin  connected  cantilever  has 
shown  itself  to  be  a  form  which  could  be  contracted  and  built 
before  it  had  got  out  of  date,  as  in  the  case  of  the  Brooklyn 
bridge,  which,  when  completed,  had  to  meet  a  traffic  which  was  not 
in  existence  when  it  was  designed.  That  is  to  say  the  elevated 
roads  coming  into  actual  existence  during  its  construction  had 
educated  the  public  to  a  desire  for  rapid  transit  to  an  extent  not 
dreamed  of  in  its  original  conception. 

Not  exactly  in  the  line  of  bridge  building,  and  still  very 
nearly  allied  to  it  is  the  Eiffel  Tower  which  is  now  nearly  com- 
pleted for  the  Paris  Exposition  of  1889.  This  splendid  structure, 
if  successfully  completed  will  rise  to  a  total  height  of  300  metres, 
or  about  984  feet,  being  410  feet  higher  than  our  own  Washington 
Monument,  heretofore  the  highest  human  construction. 

This  tower  is  of  open  iron  frame  work,  and  in  this  manner 
removes  the  necessity  for  such  proportional  provisions  in  the  way 
of  foundation  as  was  necessary  for  the  monument.  The  frame- 
work also  offers  less  resistance  to  the  wind  and  at  the  same  time 
admits  of  a  widening  of  the  base  which  would  hardly  be  possible 
in  a  stone  structure. 

There  is,  however,  a  crumb  of  comfort  in  the  fact  that  if  the 
French  have  *'seen  us  and  gone  us  several  better"  in  the  matter 
of  height,  yet  they  were  obliged  to  come  to  us  for  the  elevators 
for  the  slanting  lift  in  the  lower  half  of  the  town ;  the  American 
firm  of  Otis  Hros.  &  Co.,  having  secured  the  contract  for  this  part 
of  the  work. 

The  Paderus  Viaduct,  over  the  river  Adda  in  Italy,  crosses  a 
gorge  about  one  thousand  feet  wide  and  two  hundred  and  seventy- 
five  feet  deep  in  rather  a  novel  manner.     It  consists  of  a  stiffened 
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arch  of  four  hundred  and  ninety-two  feet  span  and  one  hundred 
and  twenty-three  feet  center  rise,  supporting  continuous  lattice 
girders  of  about  one  hundred  and  ten  feet  span. 

This  is  a  distinctly  European  form,  but  while  considerably 
more  expensive  than  our  own  Kinzua  Viaduct  over  a  similar 
obstacle  has  this  advantage,  in  that  it  affords  a  wide,  high  and 
uninterrupted  waterway  for  a  stream  liable  to  sudden  freshets.  In 
the  American  Cyclopedia  Annual  for  1883,  is  a  brief  mention  of  a 
similar  structure  built  in  France,  but  of  shorter  span. 

The  arguments  about  the  respective  merits  of  riveted  and  pin 
connected  work  still  go  on. 

There  is  no  doubt  as  to  the  merit  of  a  well  designed  riveted 
connection  truss,  where  its  size  is  such  that  it  may  all  be  properly 
assembled  and  fitted  at  the  shop,  and  where  the  field  riveting  is 
reduced  to  a  connection  of  minor  parts,  or  done  by  machine  as  in 
the  shop.  The  field  riveting  on  the  Forth  bridge  in  Scotland,  and 
on  the  Harlem  river  bridge  in  this  country,  is  done  by  machines 
and  is  probably  very  nearly  as  good  as  if  done  in  the  shop. 

Again  it  is  not  to  be  questioned  that  for  long  spans  and  heavy 
work,  the  pin  connection  has  many  points  in  its  favor.  The 
accuracy  with  which  the  different  parts  may  be  constructed,  even 
in  shops  which  are  many  miles  apart,  and  never  assembled  until 
in  erection  is  a  strong  point  in  its  favor,  and  one  which  it  is 
well  nigh  impossible  to  obtain  in  a  riveted  connection. 

The  awarding  of  the  contract  for  the  Hawkesbury  bridge  in 
New  South  Wales,  Australia,  some  three  years  ago,  to  an  Ameri- 
can firm,  and  by  a  commission  of  English  engineers,  who  were 
bound  by  all  the  conservatism  of  their  race  and  engineering 
practice  to  the  riveted  girder,  was  a  decided  victory  for  the  pin 
connection  in  heavy  long  span  work, 

This  bridge  consists  of  seven  spans  of  four  hundred  feet  each, 
resting  on  boiler  iron  caissons  filled  with  concrete.  The  plan  was 
submitted  in  competition  with  some  fifteen  others,  representing 
bidders  from  England,  Belgium,  Germany,  France,  Australia  and 
this  country.  It  was  not  the  cheapest  plan,  but  the  contract  was 
awarded  as  expressly  stated  in  the  report  of  the  commission  for 
superior  merit  in  design.  This  work  was  completed  during  the 
year  past. 

9 
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Considerable  discussion  was  drawn  out  during  the  past  yea 
on  the  subject  of  strains  in  bridge  pins.  The  outcome  point 
clearly  to  the  conclusion  that  the  present  method  of  detennininj 
bending  moments,  based  on  the  supposition  that  the  strain  i 
concentrated  at  the  center  of  bearing,  gives  results  which  an 
amply  safe  for  the  pin,  and  at  the  same  time  tends  to  give  eacl 
member  bearing  on  the  pin  its  due  proportion. 

Steel  seems  gradually  advancing  in  quality  as  a  structure 
material.  By  an  improved  process  which  seems  to  be  a  modificatioi 
of  the  open  hearth  method,  a  steel  is  produced  which  shows  vcr 
satisfactory  properties.  Holes  can  be  punched  very  near  or  ove 
lapping  each  other  with  almost  no  sign  of  flow  in  the  metal.  Ii 
the  same  metal  knots  are  tied  and  bends  are  closed  down  coh 
without  a  sign  of  fracture.  Indeed  it  is  said  that  one  end  of  i 
bar  can  be  bent  double  cold,  and  the  other  end  tempered  to  ; 
cutting  edge.  In  actual  tests  of  full  sized  eyebars  the  elastic  limi 
was  from  30695  to  35050  and  the  ultimate  strength  from  54229  t 
58608,  showing  a  decided  uniformity  in  the  different  bars  consid 
ering  that  carbon  varied  from  fifteen  per  cent,  to  nineteen  pe 
cent,  and  phosphorus  from  twenty-two  thousandths  per  cent 
to  fifty-one  thousandths  per  cent.  This  steel  is  produced  direc 
from  the  ore  in  about  three  heats,  and  is  quoted  in  the  markets  a 
prices  which  make  it  a  full  fledged  competitor  with  other  iroi 
and  steel.  By  a  modification  of  the  same  process,  a  superio 
iron  is  said  to  be  produced  at  a  moderate  cost. 

The  Carbon  Iron  Co.,  of  Pittsburgh,  produce  this  steel  fo 
bridge  purposes,  and  Mr.  John  \V.  Bookwalter,  of  Springfield 
Ohio,  has  interested  himself  in  it  with  a  view  to  the  substitutioi 
of  steel  for  iron  in  castings  for  agricultural  implements. 

Open  hearth  steel  has  for  some  years  been  quite  largel; 
used  in  compression  members,  and  with  good  results,  but  fo 
tension  members,  it  has  been  almost  impossible  to  get  a  steel  o 
high  tensile  strength  which  was  fairly  uniform  in  quality.  Th 
perfection  of  this  process,  however,  bids  fair  to  remove  th.i 
objection  in  a  great  measure. 

There  is  prob;ibly  no  branch  of  engineering  which  is  as  old  a 
bridge  building,  that  can  show  more  progress  during  the  pas 
forty  years*     There  arc  few  places  where  this  is  more  obviousl; 
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shown,  than  at  the  head  of  Whirlpool  Rapids  below  Niagara 
Falls.  There,  within  a  stone's  throw  of  each  other  on  the  American 
side,  stand  two  bridges  across  the  most  formidable  obstacle  a 
bridge  builder  can  encounter;  a  wide,  deep  channel,  in  which  a 
false  work  is  out  of  the  question. 

One  of  these  bridges  was  four  years  building  and  an  engine  and 
short  train  go  carefully  over,  while  the  other  was  finished  in  ten 
months  and  continuous  trains  may  run  at  will  over  its  double  tracks- 
The  suspension  bridge  was  built  from  1861  to  1855,  and  the  canti- 
lever was  finished  in  November  of  1883.  The  cantilever  was  also 
considerably  cheaper. 
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Municipal  Engineering. 

BY  THOMAS  R.  WICKENDEN,  TOLEDO,  O. 

To  group  under  this  head  all  the  various  branches  of  engi- 
neering that  are  brought  into  service,  in  making  our  cities  desirable 
places  of  habitation,  would  far  exceed  the  desirable  limits  of  this 
report,  and  would  also  trespass  on  the  subjects  assigned  under 
other  heads. 

The  department  of  street  pavements  has  shown  very  com- 
mendable growth  during  the  past  few  years,  especially  in  the 
adoption  in  the  large  cities  of  permanent  construction.  The 
granite  pavements  recently  laid  in  Cincinnati  are,  we  understand, 
fully  meeting  the  hopes  of  their  projectors.  The  same  is  true  of 
the  first-class  Medina  sand  stone  blocks,  used  quite  extensively  in 
Cleveland  and  other  cities,  the  last  mentioned  material  being 
somewhat  softer  than  granite,  is  more  readily  dressed,  and  this, 
together  with  the  natural  wear  from  the  traffic,  gives  a  very  smooth 
surface  to  the  pavement,  which  is  very  desirable,  but  whether  this 
quality  will  eventually  prove  to  be  a  defect  remains  to  be  proven. 

For  pavements  offering  the  smoothest  surface  we  still  look  to 
the  various  descriptions  of  sheet  asphalt  or  coal  tar  distillate,  and 
the  city  of  Washington  affords  the  best  examples  in  this  field. 
Trinidad  asphalt  is  there  regarded  as  the  standard,  but  as  a  matter 
of  economy  in  money,  they  have,  within  the  past  two  years, 
returned  to  the  use  of  coal  tar  pavements  to  some  extent.  The 
annual  report  of  the  Commissioners  of  the  District  of  Columbia, 
for'the  year  ending  June  30th,  1887,  contains  a  large  amount  of 
valuable  information  on  this  subject,  showing,  among  other  things, 
that  the  cost  of  maintenance  for  a  period  of  nine  years,  had  not 
exceeded  for  the  most  approved  form  of  coal  tar  pavement,  21*^^ 
cents,  and  for  Trinidad  asphalt  2  cents  per  square  yard  per  annum. 
Fire  brick  pavements  appear  to  be  growing  in  favor,  judging  from 
the  amount  laid  during  the  past  year  in  the  various  towns  and 
cities  of  our  own  and  neighboring  States ;  their  advantages  being 
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low  cost,  easy  construction  and  good  surface.  If  these  pavements 
are  to  be  permanent,  great  care  must  be  exercised  in  the  manufac- 
ture and  selection  of  the  brick.  The  granite  boulders  of  Michigan 
are  also  coming  into  use  in  the  form  of  ''Telford'*  roads  and 
dressed  boulder  pavement,  in  a  few  cities,  near  the  region  where 
this  material  is  most  readily  obtained,  the  Telford  roads  using 
moderate  sized  boulders  for  a  base  covered  with  courses  of  crushed 
boulders  of  suitable  dimensions.  The  projectors  of  this  pavement 
make  great  claims  for  its  smoothness  and  durability,  and  practical 
illustrations  may  be  found  in  Jackson,  Mich.,  and  Fort  Wayne, 
Ind.  The  dressed  boulders  are  simply  broken  with  smooth  sur- 
faces and  are  offered  as  being  cheaper,  as  easily  laid,  and  more 
durable  than  ordinary  stone  pavements. 

The  department  of  sewerage  is  of  equal  and,  from  a  sanitary 
point  of  view,  of  more  importance  to  municipalities  than  pave- 
ments. 

The  rapid  growth  in  public  favor  of  the  separate  system  of 
sewers,  for  villages  and  small  cities,  is  a  good  indication  of  its 
growth  in  public  favor;  while  the  testimony  of  many  of  those 
using  the  system  is  the  best  evidence  of  its  success.  This  system 
properly  designed  and  constructed,  provides  a  system  of  sewers 
that  are  clean  and  of  low  cost. 

One  of  the  most  important  drainage  works  now  under  consid- 
eration in  Ohio,  is  the  proposed  main  sewer  for  the  city  of  Colum- 
bus; a  sewer  over  eight  miles  long,  and  varying  in  size  from  two 
(2)  to  six  and  one  half  (6J)  feet  internal  diameter.  A  full  account 
of  its  design,  and  later,  its  construction,  would  be  very  valuable 
additions  to  the  literature  of  our  Society. 

The  destruction  of  garbage  and  other  refuse  of  the  city  has 
been  a  matter  of  many  experiments  of  late,  especially  its  destruc- 
tion by  fire  produced  by  the  combustion  of  gases,  generated  from 
the  material  to  be  destroyed.  Fire  being  the  great  purifying  ele- 
ment, these  experiments  seem  to  be  headed  in  the  right  direction ; 
but  from  published  reports  it  would  appear  that  the  proper  appli- 
cation of  the  principles  has  not  yet  been  made.  The  distribution 
of  power  and  light  by  means  of  electric  currents,  both  subtle  and 
deadly,  creates  the  necessity  of  proper  municipal  supervision  of 
the  construction  of  the  lines  for  its  distribution,  which  should  prop* 
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erly  be  under  the  control  of  the  City  Civil  Engineer,  The  multi- 
plicity of  wires  now  used  in  the  cities  has  created  the  problem  of 
how  to  erect  and  maintain  them  without  disfiguring  the  public  streets. 
The  city  of  New  York  has,  through  its  Board  of  Electric  Control, 
devised  methods,  and  compelled  the  various  companies  using  wires, 
to  lay  them  in  conduits  under  the  street  pavement.  A  limited 
number  of  other  cities  are  following  in  the  same  line,  and  the  pub- 
lic everywhere  are  looking  anxiously  for  the  time  when  streets 
shall  be  free  from  poles  and  wires. 

The  proper  maintenance  of  improved  streets  is  a  question  as 
yet  unsolved  in  this  State.  The  necessity  of  breaking  into  the 
surface  of  paved  streets  may  be  materially  lessened,  but  cannot  be 
wholly  avoided.  Perhaps  the  work  of  repairing  these  breaks 
might,  with  propriety,  be  done  under  the  control  of  the  City 
Engineer,  with  profit  to  the  tax-payers. 
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Street  Pavements. 

SAM    HUSTON,  STEUBENVILLE,  OHIO. 

The  fine  fire  brick  pavements  of  Steubenville,  from  the  fact  of 
the  low  rate  at  which  they  have  been  constiucted,  their  fine  con- 
dition, and  prospect  of  durability,  have  become  quite  noted,  and 
have  been  inspected  by  delegations  from  numerous  City  Councils, 
and  are  a  proper  subject  for  a  short  paper  before  the  State  Society 
of  Surveyors  and  Civil  Engineers. 

Two  or  three  circumstances  combine  to  secure  construction  at 
a  rate  that  cannot  be  expected  other  than  in  exceptional  cases. 

First,  cheap  fire  brick.  Along  the  Ohio  River,  from  six  to 
twelve  miles  above  Steubenville,  fire  clay  of  the  best  quality  for 
brick  manufacture,  occurs  in  horizontal  veins,  of  fine  workable 
thickness,  outcropping  near,  or  but  a  few  feet  above,  high  water 
mark,  and  of  most  convenient  access  to  railroad  and  river.  Out- 
cropping with  the  clay  and  in  immediate  contact  therewith  coal,  of 
good  quality  provides  a  reliable  fuel  that  is  always  ready  for  use,  if 
the  natural  gas  used  in  the  valley  should  fail ;  some  of  the  works 
using  as  the  cheapest  fuel  coal  alone.  Clay  easy  of  access ;  fuel  of 
phenomenal  cheapness;  and  down  river  transportation,  furnish 
brick  at  the  Steubenville  wharf  at  rates  to  be  had  in  but  rare  local- 
ities. First  class  brick,  owing  to  competition  and  cut  rates,  were 
delivered  at  the  wharf  last  summer,  at  $6.50  per  thousand,  which 
is  only  sixty- five  per  cent,  of  the  ordinary  rate  for  same  class  stock, 
delivered  on  cars  at  place  of  manufacture.  The  above  conditions 
secured  the  very  low  prices  for  which  some  of  the  paving  was 
done  last  summer. 

Second,  condition.  A  natural  foundation.  Steubenville  is 
built  on  a  gravel  terrace,  so  extensive  that  part  of  the  piers  of  the 
P.  C.  &  St.  L.  Railway  bridge  over  the  Ohio  rest  on  cribs  on 
gravel,  as  no  rock  bottom  could  be  secured  at  practicable  depths. 
This  gravel  is  so  porous  as  to  provide  absolutely  perfect  drainage. 
Waste  water  from  hydrants  is  allowed  to  enter  the  ground  ten  to 
twenty  feet  from  cellars  nine  feet  deep,  without  outlet  drains,  and 
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yet  such  cellars  are  free  from  any  appearance  of  moisture  in 
seasons  of  heaviest  rainfall.  Where  streets  are  constructed  on 
this  gravel  bed,  the  only  preparation  for  the  reception  of  the  brick 
in  addition  to  necessary  excavation,  is  a  few  inches  of  clean  gravel 
and  sand. 

Third  condition.  Sand,  from  a  dry,  elevated  bank,  at  the  side 
of,  and  on  a  level  with  one  of  the  prominent  streets,  is  secured  at 
a  minimum  cost.  The  statement  of  these  conditions  is  necessary; 
for  without  understanding  them  no  one  could  be  induced  to  believe 
the  fabulously  low  prices  for  which  solid  and  efficient  streets  have 
been  constructed. 

The  following  extract^  from  specifications  used  will  give  a 
clear  idea  of  the  method  of  construction ;  from  these  specifications 
the  only  variation  now  made  is,  that  after  laying  brick,  they  are 
swept  and  rolled  with  a  road  roller  before,  as  well  as  after  sanding, 
for  the  reason  that  the  preliminary  rolling  will  show  any  inequal- 
ities, which  can  be  relaid  without  any  trouble ;  this  cannot  be  done 
after  having  been  sanded  and  rolled.  The  preliminary  rolling  is 
done  with  a  roller  of  five  tons,  which  at  final  rolling  is  loaded  to 
about  ten  tons.  The  roller  used  has  a  tread  of  four  feet  four 
inches. 

ICxtracts  from  specifications:  '*  The  street  shall  be  excavated 
to  such  depth  below  the  top  of  the  curbstone  as  may  be  found 
necessary,  the  foundation  for  the  pavement  to  correspond  in  con- 
vexity, with  the  top  of  the  pavement  itself,  so  that  the  paving 
material  may  have  a  uniform  depth ;  it  shall  be  dressed  to  a  uniform 
and  even  surface,  and  made  solid  as  a  preparation  for  receiving  the 
paving  material,  by  rolling  with  road  roller  weighing  not  less  than 
seven  tons.  Upon  the  foundation  thus  prepared  there  shall  be 
evenly  spread  a  layer  of  fine  gravel  six  inches  in  depth,  if  neces- 
sar)'.** 

**ln  paving,  the  contractor  shall  keep  the  foundation  work 
laid  to  the  proper  grade,  and  thoroughly  rolled  or  rammed  to  the 
proper  slope  or  shape,  at  least  one  hundred  feet  in  advance  of  his 
|vaving,  which  must  be  laid  in  sections  of  not  less  than  one  hun- 
dred feet  in  length,  entirely  free  from  gravel,  rubbish  or  covering 
of  any  description  and  thor\>ughly  s^i^ept  ready  for  inspection.  AU 
roui;h  curbs  must  be  dressed  smooth  to  receive  the  ends  of  the 
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The  brick  shall  be  laid  between  the  curb  stones  and  must 
be  of  good  shape,  free  from  daws,  cracks  or  breaks ;  of  hard  burned 
fire  brick  specially  burned  for  street  paving,  and  no  bats  or  broken 
bricks  shall  be  used  except  ;it  curbs,  where  half  bricks  shall  be  used 
to  break  joints.  The  bricks  must  be  laid  in  two  inches  of  clean, 
sharp  sand  and  at  right  angles  to  curbs  and  kept  In  even,  straight 
lines,  and  all  joints  well  broken  ;  must  be  firmly  set  upon  the  foun- 
dation in  a  perfectly  upright  position,  and  as  closely  and  compactly  I 
together  as  it  is  possible  to  set  them.  After  the  brick  have  been  | 
set  for  a  distance  of  sixty  feet,  the  first  fifty  feet  must  be  lightly 
rammed,  after  which  a  covering  of  fine  sand,  sufficient  only  to  fill 
the  interstices,  will  be  spread  over  the  surface  and  thoroughly 
broomed  in.  after  which  the  whole  must  be  thoroughly  rammed, 
with  rammers  weighing  not  less  than  forty  pounds.  If  necessary 
a  plank  shall  be  used  under  rammers.  As  soon  as  the  square  shall 
have  been  laid  as  above,  a  final  covering  of  one-half  inch  of  fine 
sand  will  be  spread  over  its  entire  surface,  well  broomed  into  joints, 
and  thoroughly  rolled  with  road  roller  above  mentioned.  After 
being  rolled  by  the  road  roller,  the  surface  must  be  true  to  grade 
and  must  show  no  continuous  lines  or  unequal  settlements  pro- 
duced by  the  roller." 

"The  contractor  will  be  required,  without  additional  compen- 
sation, to  make  good  any  settlement  or  derangement  in  the  surface 
of  the  roadways  or  gutters  and  replace  all  soft  or  inferior  brick, 

which  may  be  required  within years  after  the  completion 

of  the  roadway.  The  contractor  will  be  required  to  furnish  such 
taborers  as  may  be  necessary  to  aid  the  Inspector  in  the  examina- 
tion and  culling  of  brick.  All  materials  furnished  must  be  of  the 
best  quality  of  their  respective  kinds,  and  the  work  must  be  done 
in  the  most  thorough  and  workmanlike  manner,  in  strict  accord- 
ance with  the  specifications,  and  the  directions  of  the  City  Civil  ' 
Engineer." 

Under  these  specifications  have  been  laid  forty-nine  squares, 
moat  of  them  six  hundred  feet  long.     The  first  square  built,  May, 
1884,  on  Third  Street,  between  Market  and  Adams,  has  been  in 
t  for  heavy  traffic;  has  cost  not  a  penny  for  repairs, 
\  U  now  in  perfect  condition  without  the  appearance  of  a  flaw, 
e  succeeding  year  (I^HO)  three  squares  were  laid,  and  the  nui 
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ber  has  been  increased  each  year,  whilst  a  much  larger  number 
of  squares  are  to  be  built  next  year  (1889)  than  were  built  in  1888. 

None  of  the  squares  have  cost  the  city  anything  for  repairs. 
The  only  square  repaired  by  the  contractor  is  on  Washington 
street,  over  which  thcr^  flows  a  constant  stream  of  water.  This 
caused  a  settling  in  some  places,  which,  however,  can  be  prevented 
by  grouting  the  brick  when  laid  with  coal  tar.  whereby  the  water 
is  prevented  from  passing  through  the  pavement. 

Two  or  three  squares  have  been  laid  outside  of  the  part  of 
the  city  underlaid  by  the  gravel  bed.  In  such  cases  the  gravel 
foundation  is  increased  from  six  to  twelve  inches  in  thickness.  On 
one  of  these,  before  the  laying  of  the  gravel,  the  work  being  done 
in  wet  weather,  a  shovel  handle  could  be  forced  down  into  the 
subsoil  several  inches,  and  when  rolling  the  brick,  the  seven-ton 
roller  could  not  be  permitted  to  come  to  a  stop,  or  it  would  pro- 
duce a  hollow  place  in  the  pavement,  and  could  not  be  started 
again.  Yet  the  square  has  sustained  a  moderate  traffic  without 
signs  of  failure.  It  must  be  remembered,  however,  where  a  pave- 
ment is  to  be  laid  without  such  a  natural  foundation  as  Steuben- 
ville  affords,  and  is  to  be  subjected  to  a  heavy  traffic,  it  is  abso- 
lutely necessary  to  provide  a  foundation  far  more  stable  and  costly 
than  any  provided  for  those  of  Steubenville. 

In  a  pavement  thirty-four  feet  between  curbs,  a  crown  of  seven 
and  one-half  inches  is  given  in  laying,  which  rolls  down  to  seven 
inches;  the  surface  a  segment  of  a  circle,  with  curbs  seven  inches 
above  the  outer  edges,  provides  the  gutters.  The  essential  items 
of  construction  are,  in  their  order  of  importance,  a  good  founda- 
tion; best  quality  of  hard-burned  fire-brick  carefully  selected; 
broken  joints;  proper  and  even  crown;  and  careful  placing  of 
the  brick. 

In  addition  to  the  pavements  laid  by  the  city,  the  P. ,  C.  &  St. 
L.  R*y  has  laid  three  thousand  two  hundred  square  yards  around 
their  freight  station  at  North  street. 

The  maximum  cost  for  paving  was  that  of  the  first  square 
laid,  about  $1.37  per  square  yard  of  surface.  The  maximum  since 
has  been  $1.30.  The  majority  of  squares  have  cost  about  $1,  and 
some  exceptional  cases,  when  fire  brick  manufacturers  were  cut- 
ting rates,  have  been  constructed  for  less  than  seventy  cents  per 
square  yard,  for  all  expenses. 
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I  the  best  of  satisfaction,  and  what  i: 


The  streets  have  given 
rather  unprecedented  in  works  of  public  improvement,  those  who 
do  not  have  the  paved  streets  in  front  of  their  property,  are  urging 
the  City  Council  to  have  the  improvement  made,  although  ninety- 
eight  per  cent,  of  the  cost  is  assessed  on  the  abutting  properly  in  pro- 
portion to  its  frontage.  This  assessment  is  payable  in  five  annual 
installments.  The  remaining  two  per  cent,  is  assessed  on  the  gen- 
eral tax  duplicate  of  the  city. 

The  Chair;  The  subject  is  now  open  for  discussion.  Right 
here  I  don't  know  but  I  may  make  a  statement  about  a  matter  of 
which  !  have  been  somewhat  doubtful.  A  few  days  ago  I  was 
talking  with  a  lady  who  has  spent  some  time  in  Rome  and  she 
made  some  statements  in  relation  to  the  pavements  there,  which 
I  thought  might  be  of  interest,  and  as  she  is  not  an  expert 
observer  I  feel  a  littie  doubtful  as  to  the  facts;  but  I  can  state  it 
as  it  appeared  to  her.  She  says  that  the  streets  in  the  first  place 
are  kept  in  perfect  order  and  swept  as  clean  as  a  house  floor  almost 
all  the  time;  whenever  there  is  an  appearance  of  dirt  in  any  place 
there  is  a  man  to  immediately  remove  it,  and  if  there  is  any  defect 
in  the  pavement  it  is  taken  up  at  once.  She  frequently  sees 
gangs  of  men  taking  up  a  piece  of  pavement  that  she  could  hardly 
tietcct  that  there  was  anything  wrong.  The  thing  that  especially 
interested  me  was  her  belief  as  to  how  they  were  constructed.  She 

says  that  for  instance  the  street ■  ■ .  a  street  built  in  the  new 

quarter  of  Rome,  and  by  the  way.  there  has  been  nearly  another 
Rome  added  in  the  last  si.'c  years ;  it  has  nearly  doubled  the  popu- 
lation ;  however,  strange  it  may  sound  to  us,  there  is  a  regular  real 
estate  boom  there.  They  commenced  making  this  street  some- 
thing like  five  years  ago,  when  she  was  there,  and  she  returned 
again  and  was  there  last  year,  and  she  said  that  first  was  constructed, 
as  I  suppose,  something  like  a  macadamized  street.  They  used 
gravel  perhaps  two  inches  or  an  inch  and  a  half  in  size,  not  gravel 
stones  but  apparently  broken  stones ;  a  stone  which  is  found  there. 
It  is  not  broken  mechanically;  they  find  it  in  that  shape.  These 
were  hauled  onto  the  street  for  a  roadbed  and  the  travel  was  put 
on  it,  and  that  was  kept  just  as  smooth  as  a  pavement.  Whenever 
it  commenced  to  make  a  rut,  and  it  was  a  street  they  had  a  great 
1  of    trafTic  on,   they   immediately  filled   it   with  gravel  and 
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smoothed  it  down,  and  a  very  heavy  traffic  was  carried  on  on  it 
during  all  this  time,  and  only  in  the  last  season,  in  the  summer  of 
1888,  they  paved  it,  and  she  understood  that  that  pavement  was 
placed  right  on  that  bed  which  they  had  been  five  or  six  years 
making  by  travel.  I  assume,  of  course,  that  they  must  have  put 
some  sand  or  some  soft  material  to  lay  the  pavement  in. 

Mr.  Strawn :  What  is  the  pavement  made  of? 

The  Chair:  The  pavement  is  a  very  hard  stone  they  have 
there.  It  is  the  stone  that  underlies  Rome.  I  understand  the 
situation  to  be  this:  That  whole  countries  underlaid  with  what 
we  might  call  a  hard  clay ;  the  catacombs,  for  instance,  are  cut  out 
of  that.  When  it  is  cut  out  it  is  soft  so  that  it  can  be  worked  per- 
fectly smooth  and  shaved  oflF,  but  when  it  has  been  exposed  to  the 
air  a  year  or  so  it  becomes  the  hardest  kind  of  stone.  The  Coliseum 
is  made  out  of  that  kind  of  stone,  and  St.  Peters  and  all  the  public 
buildings  are  built  of  it.  I  understand  that  that  is  the  same. 
However,  I  am  a  little  doubtful  about  some  of  that.  I  know  it  is 
a  fact,  for  I  have  heard  it  from  other  sources,  that  that  clay  becomes 
stone.  That  same  clay  is,  I  understand,  what  is  known  as  Roman 
cement;  it  is  simply  ground  up  or  divided  finely,  and  then  wet,  and 
it  becomes  hard  stone.  I  would  like  to  know  whether  any  one 
here  has  any  information  that  is  more  reliable  about  that. 

Mr.  Strawn :  There  is  a  man  on  my  right  here  who  has  been 
there,  and  I  feel  like  pressing  him  to  the  front. 

Mr.  Nicholson:  I  have  not  since  that  Via has  been  made. 

I  remarked  to  my  friend  that  I  had  been  in  the  catacombs ;  they 
arc  cut  in  the  hillside.  It  is  apparently  a  sandy  formation.  We 
had  a  little  taper  of  a  tallow  dip  and  the  light  was  not  sufficient  for 
a  perfect  observation,  but  I  noticed  that  these  niches  were  in  a 
perfect  state  of  preservation.  I  think  they  were  quite  soft,  not 
very  haril,  but  the  ground  in  there  was  quite  damp,  that  is,  not 
wet  but  rather  damp,  and  in  other  places  it  was  quite  dry.  I  really 
could  not  say  much  concerning  what  my  friend  wants  me  to  speak 
of,  l>ccausc  1  really  didn't  have  a  good  opportunity  to  observe  it. 

Mr.  CuUey:  1  would  like  to  hear  a  more  thorough  discussion 
of  this  question  of  fire  brick  jKivement.  A  great  many  of  us  are 
contempKuing  an  improvcu>cnt  of  this  kind  this  year.  About  two 
years  ago  1  went  to  Wheeling  when  this  thing  first  came  before  the 
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public.  I  went  there  on  my  own  account  to  examine  the  pave- 
ment. I  went  to  the  street  first  paved ;  the  pavement  had  then 
been  down  six  or  eight  years  and  was  in  good  condition,  but  in 
some  of  the  pavements  put  down  more  recently  I  noticed  white 
spots  in  the  pavement,  indicating  soft  brick ;  now,  this  is  a  very 
serious  question,  whether  we  can  secure  bricks  that  are  homo- 
geneous and  hard  throughout,  or  whether  the  bricks  are  hard  only 
on  the  surface,  and  if  it  is  a  fact  that  they  can  be  vitrified 
throughout. 

Mr.  Harvey:  I  take  it  that  the  agencies  we  have  to  work 
against  in  forming  good  pavements  are  moisture  and  frost,  and  it 
is  rather  questionable,  in  my  mind,  whether  sand  is  sufficient  in  all 
cases,  for  a  bed  for  the  brick,  or  pavements  of  any  kind.  I  think 
some  of  the  difficulties  come  from  springs  beneath  the  pavement, 
water  coming  up  from  below. 

Mr.  Weber:  A  few  years  ago  we  put  down  a  macadamized 
street  in  our  city;  I  laid  four  strings  of  tile  under  the  street,  and 
this  street  is  the  best  we  have  in  town ;  whether  it  was  the  tile  that 
kept  it  from  wearing  out,  I  do  not  know ;  we  are  going  to  experi- 
ment with  brick  now,  and  it  seems  to  me  the  whole  thing  lies 
in  getting  a  good  foundation ;  of  course  an  engineer  has  to  be  gov- 
erned by  the  surroundings,  and  if  the  soil  is  springy,  I  think  it  is  a 
good  idea  to  put  in  the  tile,  and  if  it  did  not  drain  it,  it  would  furnish 
a  place  for  the  frost  to  work,  without  heaving  up  the  brick;  I 
think  there  is  a  good  deal  in  getting  brick  of  uniform  quality;  I 
have  had  good  samples  sent  me  of  fire  brick;  some  are  very 
porous,  and  some  vitrified  throughout  very  well. 

The  Chair:  We  have  with  us  Captain  Torrey,  of  the  Asphalt 
Paving  Company,  and  I  would  like  to  hear  from  him ;  he  has 
studied  this  subject  of  paving  a  great  deal.  Mr.  Torrey,  if  you 
will  step  forward  we  will  be  glad  to  hear  from  you. 

Mr.  Torrey:  Mr.  Chairman  and  gentlemen,  I  do  not  pro- 
pose to  speak  on  the  subject  of  Asphalt  pavements,  but  on  cer- 
tain matters  connected  with  the  problem  of  how  to  determine  the 
cost  of  pavements  as  a  means  of  comparing  the  relative  durability 
of  one  kind  of  pavement  with  another,  and  also  the  problems  in- 
volved in  maintenance;  before  commencing,  I  would  like  to  com- 
ment upon  the  report  which  preceded  this  paper.     The  gentleman 
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speaks  of  the  cost  of  maintaining  the  distillate  pavements  in  the 
District  of  Columbia  in  the  City  of  Washington.  I  have  exam- 
ined these  figures  very  thoroughly,  and  spent  a  great  deal  of  time 
in  trying  to  get  at  the  truth,  and  I  find  that  they  are  wholly  unre- 
liable ;  if  I  had  a  copy  of  the  report  of  Commissioners,  I  could 
show  you  that  where  they  figure  an  average  cost  of  less  than  three 
cents  per  square  yard  that  it  really  runs  to  about  fourteen  cents. 
In  the  matter  of  the  cost  of  pavements,  the  money  which  it 
takes  to  build  a  road  bears  the  same  relation  to  that  road  as  does 
the  money  which  builds  a  railroad  bear  to  that  road  in  future  time. 
There  are  diflFerent  ways  of  getting  your  compensation  for  invest- 
ments in  money,  different  ways  of  getting  returns,  but  the  true 
basis  in  making  a  comparison  of  cost  is  the  annual  interest  charged 
upon  the  first  cost  of  the  road;  a  street  is  the  same;  that  is  a 
comparison  which  is  exactly  proper  and  right.  The  next  point  is 
the  maintenance  of  the  road.  It  is  customary  to  speak  of  a  road 
to  say  that  that  pavement  stood  there  so  long  and  only  cost  so 
much.  Now  the  actual  fact  is  that,  taking  the  road  from  the  time 
it  was  put  in  good  condition  when  first  built  until  by  renewal,  re- 
pair or  any  other  method  of  reconstruction  you  may  enter  into, 
you  have  put  it  in  equally  good  condition  in  the  future,  covering  a 
period  of  five  years  or  fifty  years;  that  is,  taking  all  the  expenses 
of  current  maintenance  for  keeping  it  in  good  condition  and  pro- 
rating it  to  the  total  number  of  years  covered  by  it,  gives  you  the 
annual  average  of  what  that  road  or  pavement  costs  to  maintain 
it.  Now,  when  you  have  got  that  figured,  you  must  add  that  to 
the  annual  interest  charged  on  its  first  construction,  and  you  then 
have  the  true  annual  average  expense  which  that  pavement  in- 
volves. Now,  we  have  for  instance,  pavements  A,  B,  C  and  D. 
If  this  pavement,  A,  costs,  say  a  dollar  a  square  yard,  the  interest 
on  that,  say  at  fiwe  per  cent,,  which  is  probably  a  very  good  aver- 
age for  municipal  liabilities  of  this  kind,  the  interest  on  that  will 
cost  every  year  (\ve  cents  a  square  yard ;  if  this  pavement,  B,  costs 
$2.(X>  a  square  yard,  the  interest  charged  on  that  every  year  is  ten 
cents;  if  this  pavement,  C,  costs  S3.(R)  a  square  yard,  the  interest 
charged  is  fifteen  cents;  and  if  this  pavement,  D,  costs  $4.00,  the 
interest  charged  is  twenty  cents.  Now,  the  question  of  annual 
maintenance  runs  into  much  larger  figures  than  most  people  com- 
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prehendy  and  their  determination  calls  for  the  consideration  of 
some  details.  We  must  assume  that  the  pavement  is  kept  in  thor- 
oughly good  order ;  not  a  pavement  that  is  full  of  chuck  holes,  so 
that  a  man  who  drives  over  it  is  breaking  springs  and  smashing 
buggies,  and  because  there  is  no  outlay  for  repairs,  say  the  pave- 
ment is  cheap.  It  has  needed  expenditures,  and  we  assume  in 
this  case  that  it  is  kept  in  good  order.  The  amount  of  mainte- 
nance, as  I  said  before,  is  made  up  of  the  annual  expense  for  re- 
pairs and  of  renewal.  Now,  the  question  is,  when  ought  a  pave- 
ment to  be  renewed;  what  is  the  rule  as  to  when  a  pavement 
should  be  renewed?  It  is  this:  Does  the  use  of  that  pavement 
cost  more  than  it  would  to  make  a  new  one?  It  is  to  be  deter- 
mined by  taking  into  consideration  how  badly  a  piece  of  street 
work  may  damage  the  vehicles  that  are  driven  over  it.  Now,  I 
have  seen  pieces  of  pavement  that  a  man  could  not  drive  a  mile 
over  without  injuring  his  buggy  to  the  extent  of  twenty-five  cents, 
and  there  are  thousands  of  miles  of  pavements  in  this  country  that 
cost  two  or  three  cents  a  mile  to  drive  over  them.  Now,  if  that 
damage  amount  to  over  five  cents  a  square  yard,  it  would  pay  to 
put  in  a  new  pavement  at  once  that  cost  j^l.OO  a  square,  if  the 
damage  to  vehicles  passing  over  the  road  in  a  year  amount  to 
over  ten  cents  a  square,  then  it  would  pay  to  put  in  a  pavement 
costing  ;J2.00  a  square  yard;  if  over  fifteen  cents,  then  one  that 
costs  ;J3.00  a  yard;  now,  in  that  way,  you  determine  this  question 
of  maintenance,  and  when  it  is  time  to  renew  a  pavement  because 
it  is  costing  more  to  use  it  than  to  renew  it.  Now,  the  surprising 
feature  in  that  investigation  is,  that  most  of  our  pavements  in  the 
cities  are  costing  more  all  the.  time  than  it  would  cost  to  renew 
them.  Now,  there  is  one  other  element  in  the  comparative  cost 
of  pavements,  and  that  is  the  cost  of  custody.  The  requirements 
of  modern  life  demand  that  streets  be  kept  clean,  and  the  more 
satisfactory  the  affairs  of  the  municipality  are  conducted,  of  course 
the  more  thoroughly  clean  the  streets  are  kept;  and  now  the 
question  arises,  what  does  it  cost  to  sprinkle  and  clean  a  street? 
That  question  of  expense  is  largely  the  difference  between  a  smooth 
and  a  rough  pavement.  The  determination  of  these  facts  call  for 
the  ascertaining  the  amount  of  traffic  over  the  streets.  Now 
then  there  comes  in  the  question  of  durability.     Here  is  a  man 
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who  says  there  is  a  pavement  that  has  been  down  ten  years ;  yes, 
and  possibly  nobody  has  driven  over  it ;  and  here  is  another  one 
that  has  had  two  inches  of  dirt  over  it,  and  never  had  any  wear 
and  tear  on  the  pavement.  It  is  entirely  childish  to  talk  about  a 
pavement  being  durable  without  taking  into  account  the  question 
of  whether  it  has  carried  a  heavy  or  light  traffic,  or  has  been  kept 
clean.  You  must  know  all  these  questions,  and  you  will  find  that 
the  costliest  pavements  are,  as  a  rule,  by  far  the  cheapest,  and  that 
the  satisfaction  of  living  in  connection  with  them  is  something  be- 
yond comparison.  Now,  I  have  not  taken  into  account  what  may 
be  the  sentimental  aspect  of  the  case.  There  are  plenty  of  people 
living  on  a  rough  pavement,  making  a  very  noisy  traffic,  who 
would  give  anything  to  have  quietness,  as  in  the  case  of  sickness  in 
the  family ;  that  is  a  question  that  cannot  be  taken  into  this  account. 
Then,  there  is  the  sanitary  question.  A  pavement  should  be  kept 
free  from  filth  and  foul  odor.  These  are  questions  which  are  not 
usually  taken  into  account,  but  they  are  more  important  than  all 
these  questions  of  finance. 

Mr.  Culley:  I  think  it  would  be  of  interest  to  the  Society  if 
Mr.  Torrey  would  give  us  his  opinion  of  the  different  kinds  of 
pavements. 

Mr.  Torrey:  Well,  gentlemen,  if  I  would  say  what  I  think  is 
the  better  class  of  pavements,  I  would  say  the  Trinidad  Asphalt. 

Mr.  Bowen:  I  would  like  to  inquire  of  Mr.  Torrey  why  it  is 
that  Washington  City  has  better  Asphalt  pavements  than  any 
other  city  in  the  country? 

Mr.  Torrey:  I  think  the  gentleman  is  mistaken  in  saying  the 
pavements  of  Washington  City  are  better  than  any  other  city.  I 
can  point  to  pavements  in  the  city  of  Buffalo  that  I  believe  are 
not  surpassed  by  any  pavements  in  Washington.  A  stranger  in 
Washington  gets  the  impression  that  the  streets  are  better  because 
they  are  kept  cleaner;  a  matter  which  is  secured  more  readily  on 
account  of  the  pavements  being  connected ;  it  is  a  difficult  matter 
to  keep  a  clean  pavement  where  most  of  the  vehicles  that  come 
on  it  come  off  of  mud  rvxids  close  by. 

Mr.  Culley:  Have  you  made  any  obser\^ations  in  reference  to 
this  fire  brick  j>avement? 
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Mr.  Torrey:  I  have  not  made  any  investigation  that  I 
that  I  am  entitled  to  say  anything  here. 

Mr.  Weber:  There  is  a  question  in  my  mind;  take  a  town  of  ' 
our  size,  with  a  population  of  about  7000,  whether  it  would  not 
be  better  to  cut  the  streets  down  to  say  twenty-five  or  thirty  feet, 
instead  of  making  theni  fifty  feet,  and  have  a  good  pavement,  in 
small  towns  like  ours,  where  we  do  not  have  a  large  traffic.  I 
take  notice  tliat  in  Buffalo  where  they  have  this  Asphalt  pavement, 
they  seem  to  take  a  pride  in  them,  and  keep  them  swept  clean, 
and  they  had  a  nice  grass  plat  on  each  side. 

The  Chair:  I  understand  we  have  Mr.  Reno,  the  city  engineer 
of  Youngstown  with  us,  who  has  had  some  experience  with  brick 
pavements;  we  would  like  to  hear  from  him. 

Mr.  Reno:  I  did  not  come  here  with  the  intention  of  speaking  I 
or  saying  anything  on  this  or  any  other  subject.     We  have  built  | 
some  brick  pavements  in  Youngstown,   and  some  granite  pave- 
ments, and  some  Trinidad  Asphalt  pavements.     We  are  very  much   I 
interested  in  the  brick  pavement.     There  are  some  things  in  the 
brick  pavement  that  have  not  been  brought  out  that  I  would  speak   I 
of.       In  our  pavements  I  find    that  the  frost  injures  them  very   ' 
much;  the  brick  will  freeze  and  in  the  spring  disintegrate  and  go 
to  pieces,  if  they  are  not  very  hard.     Then  I  find  if  they  are  cov- 
ered with  coal  tar  that  that  protects  them  from  the  cold,  damp  air, 
and  they  do  not  freeze.      After  the  tar  has  left  the  top  of  the 
brick  the  water  gets  into  the  brick,  and  they  will  freeze  and  burst; 
we  have  considerable  brick  pavement  in  Youngstown;    I  do  not 
know  that  I  can  tell  how  much  just  now,  but  it  was  built,  most  of 
it,  on  a  street  that  was  filled  with  springs.     We  graded  the  street, 
and  allowed  it  to  be  hauled  over  to  some  extent ;  we  had  no  roller ; 
then  we  put  on  a  layer  ol  furnace  cinder  or  slag,  that  had  consid- 
erable lime  in  it;  the  cinder  was    hauled  on  to  the   street  and 
thoroughly  wet  with  water,  and  then  it  was  rammed;  on  top  of 
that,  was  spread  two  inches  of  sand  and  on  top  of  that  the  pave- 
ment was  laid.      The  brick  were  laid  as  close  together  as  possible, 
and  at  right  angles  with  the  street  car  line;    then  coal  tar,  heated 
to  about  '25i>  or  .300  degrees  was  poured  over  the  pavement;    the 
pavement  is  generally  very  good  except  the  places  that  I  have 
spoken  of,  where  the  bricks  have  broken ;  the  bricks  that  were 
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broken,  of  course,  were  not  hardened;  then  we  laid  a  granite 
pavement  about  six  years  ago;  that  was  laid  on  a  sand  bed;  the 
soil  is  sandy  and  gravelly,  and  the  sand  was  taken  out  of  the 
street  and  was  spread  over  the  street;  the  joints  were  filled  with 
gravel  and  coal  tar.  The  pavement  seems  to  stand  very  well  with 
the  exception  of  one  or  two  places  where  there  is  some  settling, 
otherwise  the  pavement  is  very  good. 

The  Asphalt  pavement  was  made  in  a  very  excellent  manner, 
and  that  pavement  was  the  best  we  had;  it  is  the  smoothest  and 
best  pavement;  there  is  no  noise  from  that  pavement  except  from 
the  horses  trotting  over  it,  and  there  has  not  been  very  much 
money  expended  in  repairing.  A  street  railroad  runs  right  through 
the  center  of  the  street,  and  our  authorities  did  not  think  it  best  to 
have  it  paved  between  the  rails  with  the  same  substance,  and  they 
paved  that  with  sandstone,  and  on  the  outside  of  the  rail  they  laid 
the  Asphalt  up  to  the  rail ;  I  do  not  think  that  was  a  good  plan, 
because  the  rail  moving  all  the  time  breaks  the  Asphalt,  and  it  has 
broken  off  in  strips  along  the  side  of  the  track ;  I  think  if  it  had 
been  laid  with  granite  blocks  against  the  rail  that  the  Asphalt 
would  have  been  as  good  there  as  on  the  other  part  of  the  street. 

Mr.  Strawn:  How  long  has  that  been  down? 

Mr.  Reno :  Six  years.  It  has  had  some  repairs,  but  I  don't 
know  that  I  can  state  the  amount.  I  think  along  a  gutter  of  any 
sort  that  is  laid  v.'ith  asphalt  it  should  be  paved  with  granite  blocks, 
and  that  should  be  toothed  into  the  asphalt.  Our  pavement  has 
not  been  kept  as  clean  as  it  ought  to  be ;  it  has  not  been  taken  care 
of  at  all,  in  fact.  I  don't  think  it  is  a  very  good  plan  to  sprinkle 
asphalt  pavements;  the  water  left  on  the  street  all  day  injures  the 
pavement. 

Mr.  Strawn :  What  is  the  cost  of  your  fire  brick  pavement, 
per  yard  ? 

Mr.  Reno:  Including  the  concrete  base  or  cement,  the  cinder, 
it  cost  about  ;^1.72  per  square  yard;  that  didn't  include  the 
grading. 

Mr.  CuUey:  What  should  be  the  character  of  the  brick? 

Mr.  Reno:  The  brick  should  be  of  regular  fire  clay,  and  they 
ought  to  be  vitrified. 
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Mr.  Strawn :  Should  they  have  a  glassy  surface?  Is  that  what 
you  mean? 

Mr.  Reno :  I  do  not  mean  necessarily  to  have  a  glassy  surface. 
I  know  what  you  mean  by  vitrified ;  I  mean  hard  burned  brick. 

Mr.  CuUey:  How  do  you  know  that  they  are  thoroughly 
burned  ? 

Mr.  Reno:  Well,  that  is  the  question.  It  is  very  difficult  to 
teU. 

Mr.  CuUey:  The  hard  point,  really,  is  the  selecting  of  the 
brick  ? 

Mr.  Reno :  Yes,  sir ;  that  is  the  hard  point.  Everybody  that 
makes  these  brick  will  tell  you  that  they  know  how  to  select  them, 
but  I  don't  think  they  know  very  much  better  than  we  do. 

A  Member:  What  is  the  actual  cost  of  the  brick  themselves? 

Mr.  Reno:  I  believe  about  tlA  on  the  ground. 

A  Member:  You  can  lay  how  many  to  the  yard? 

Mr.  Reno:  I  think  it  is  sixty. 

Mr.  Weber :  What  do  you  think  of  the  idea  of  dipping  the 
brick  in  tar  first? 

Mr.  Reno:  I  don't  think  that  is  necessary;  of  course  it  would 
make  the  brick  last  a  little  longer  on  account  of  keeping  them 
from  the  moisture. 

Mr.  Bowen :  There  seems  to  have  been  more  questions  asked 
in  reference  to  brick  pavements  and  the  kind  of  bricks  and  the 
probable  durability  than  concerning  any  other.  Now,  of  course, 
the  character  of  the  brick  are  about  as  variable  as  the  sands  of  the 
sea.  Now,  the  durability  of  a  brick  pavement  depends  entirely 
upon  the  quality  of  the  brick  and  the  method  of  laying  it,  the 
foundation,  etc.  1  think,  from  the  statements  made  here,  that 
Steubenville  is  exceptionally  fortunate,  not  only  in  having  a  foun- 
dation provided,  but  fortunate  in  the  price  they  pay  for  brick. 
The  idea  of  td  a  thousand  for  the  brick  laid  down  there,  as  com* 
pared  with  J>  17  and  $18  paid  here!  which  I  believe  was  quoted 
here  last  year  as  the  price,  and  I  am  quite  sure  that  $10.50  was  the 
lowest  price  quoted  to  Columbus  men  at  the  kiln.  Now,  why 
they  can  get  them  to  Steubenville,  some  ten  or  eleven  miles  from 
the  kiln,  at  $6  a  thousand,  I  cannot  comprehend.  There  must  be  a 
combine  somewhere.     Now,  with  reference  to  this  Youngstown 
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pavement;  to  hear  the  statements  made  by  the  gentleman  who 
preceded  me,  and  I  think  I  can  account  for  it  in  some  measure. 
Didn't  you  get  some  of  those  bricks  from  Malvern? 

Mr.  Reno:  Yes,  sir. 

Mr.  Bowen:  Well,  now  I  had  a  contract  here  for  paving  in 
the  city,  two  years  ago,  and  I  got  stuck.  The  parties  who  agreed 
to  make  and  furnish  the  brick  of  a  certain  character,  failed  to  make 
what  they  expected  to,  and  I  was  casting  about  for  brick  to  fill 
the  specifications.  Among  others  I  got  samples  from  Malvern ; 
they  were  splendid  samples.  Well,  I  ordered  all  that  he  had  and 
all  that  he  could  burn  within  the  next  sixty  or  ninety  days.  Time 
passed,  however,  but  no  bricks  came.  His  explanation  was  that 
he  had  just  then  burnt  the  kiln  and  that  it  was  not  yet  cool  enough. 
A  few  days  lapsed  and  he  wrote  me  that  he  would  like  to  have  me 
come  up.  I  went  up,  and  I  told  him  at  once  that  the  bricks  would 
not  answer  my  purpose.  He  said  he  was  doubtful ;  he  thought 
they  didn't  come  up  to  the  sample,  and  he  didn't  want  to  ship 
until  I  saw  the  brick.  I  told  him  that  I  regretted  the  thing  very 
much ;  not  only  on  his  account,  but  especially  on  my  own,  as  I  was 
anxious  to  get  the  brick.  He  said  it  didn't  make  any  difference  at 
all,  for  if  I  didn't  take  them  he  could  send  them  to  Youngstown, 
and  I  suppose  there  is  where  the  bricks  went  that  broke  up  with 
the  frost.  You  want  good,  sound  brick,  and  I  pretend  to  say  that 
they  should  be  vitrified.  Now,  I  may  not  comprehend  exactly  what 
that  means,  but  I  will  risk  my  reputation  in  saying  that  the  bricks 
should  be  vitrified.  I  do  not  mean*glazed,  in  any  sense  of  the 
word ;  glazing  is  a  superficial  polish,  but  I  think  that  the  bricks 
should  be  vitrified.  Some  bricks  may  be  burned  too  hard  and  be 
spoiled,  and  have  blow  holes  and  cracks  and  all  that  sort  of  thing. 
But,  with  the  best  quality  of  fire  clay  brick  laid  upon  a  good 
foundation  and  having  the  interstices  properly  filled  with  sand  and 
cement,  I  think  it  is  a  fair  average  pavement.  Now,  I  have  seen 
the  Washington  pavements  and  I  admired  them  for  their  beauty 
and  cleanliness.  I  don't  think  there  is  any  finer  pavement  in  the 
country,  but  our  experience  here  has  not  been  so  favorable. 
Probably  twenty-five  or  thirty  years  ago  our  main  business  street 
was  raised  from  a  graveled  road  to  a  paved  street.  We  then  put 
down  what  we  called  a  Nicholson  pavement ;  that  didn't  meet  the 
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r  expectations  of  the  people  by  any  means.  I  think  it  lasted  some 
nine  or  ten  years.  After  that  came  the  asphalt  pavement.  Now, 
1  don't  know  whether  our  friend,  Mr.  Torrey,  would  undertake  to 
shoulder  the  paternity  of  that  street  or  not. 

Mr.  Torrey:  The  gentleman  who  built  the  pavement  you 
speak  of  has  left  the  city,  and  he  states  in  a  letter  to  me  that  no 
asphalt  was  used  in  any  of  this  pavement, 

Mr.  Bowen:  That  may  be,  but  the  asphalt  was  in  the  specifi- 
cations and  in  the  minds  of  the  people.  At  all  events,  that 
pavement  was  a  worse  failure  than  the  Nicholson,  and  when  it 
began  to  wear  out  the  condition  of  it  was  absolutely  worse  than 
any  graveled  road.  Now,  I  believe  there  is  merit  in  that  kind  of 
pavement,  when  properly  laid.  We  are  getting  considerable  of  it 
on  the  streets  here,  and  so  far  as  my  observation  goes  it  lasts 
pretty  well.  Besides  this  particular  pavement  on  High  street,  we 
have  it  on  Town  street  and  a  little  on  Fourth  street.  That  has 
been  resurfaced,  probably,  on  an  average,  about  every  five  or  six 
years.  We  have  a  good  deal  of  stone  block  pavement.  They  are 
the  most  expensive  and  are  presumed  to  be  the  best,  the  most 
durable:  not  quite  so  smooth,  but  smooth  enough  for  all  practical 
purposes.  Now,  we  have  some  boulder  pavements  here  in  the 
city.  Five  years  ago  I  laid  a  street  on  Washington  Avenue  of 
about  180(1  feet  in  length.  I  think,  and  I  don't  think  there  has 
been  five  cents  of  repairs  on  it  since,  and  it  seems  to  stand  as  well 
as  when  it  was  put  on.  About  the  same  time  we  laid  a  section  on 
High  street,  near  the  depot,  of  block  stones  from  the  Greenfield 
quarries.  It  was  not  laid  on  the  best  kind  of  foundation.  The 
work  was  directly  in  front  of  the  freight  depot  and  freight  yards 
of  the  I.,  B.  &  W.  Road,  and  there  was  such  a  continuous  traffic 
through  there  that  they  didn't  give  us  time  to  put  in  a  good 
foundation,  but  that  pavement  is  in  fairly  good  condition.  The 
stone  cost  only  a  little  more  than  half  what  the  granite  blocks 
cosL  There  is  another  kind  of  pavement  now  coming  into  use, 
called  the  block  boulder  or  split  boulder.  You  simply  take  the 
granite  boulders,  which  are  a  great  deal  larger  than  they  are  for 
ordinary  pavements,  say  a  boulder  ten  or  twelve  inches  in  length, 
probably,  and  a  corresponding  size  in  width,  and  they  break  it  in 
]vo  by  striking  it  with  a  hammer,  splitting  it  tlirough  almost 
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Straight  in  the  middle.  They  prepare  the  foundation  in  the  usual 
way  and  lay  them  with  the  flat  side  up,  and  that  makes  a  fairly 
good  pavement. 

Mr,  Reno:  The  contractor  that  received  these  brick  from 
Malvern  condemned  them  and  hauled  them  off  the  street  right 
away  after  they  were  gotten  there ;  in  fact  a  great  many  were  not 
hauled  on  the  street  at  all,  and  the  man  who  was  furnishing  them 
came  there  and  insisted  on  them  being  used,  and  said  they  were  as 
good  brick  as  were  being  used  in  Columbus  and  Akron 

Mr.  Bowen:  You  didn't  lay  any  of  them  down,  then? 

Mr.  Reno:  No;  we  didn't  lay  any  of  them. 

Mr.  Torrey :  I  wish  to  make  an  explanation,  as  some  of  these 
gentlemen  may  not  understand  this  apparent  discrepancy  of 
speaking  of  asphalt  pavements.  The  first  were  laid  in  Paris  about 
1854,  and  visitors  came  back  full  of  enthusiasm  about  the  asphalt 
pavements  on  the  boulevards.  Soon  after  this  these  coal  tar 
pavements  were  produced  and  laid  quite  extensively.  They  gave 
the  same  kind  of  a  surface — so  delightful  for  all  who  have  occasion 
to  use  them — so  that  it  was  natural  to  call  it  by  the  same  name  as 
that  of  the  pavements  of  Paris.  Well,  that  was  the  common  name 
by  which  they  were  known  at  first.  I  have  taken  the  trouble  to 
hunt  up  the  old  specifications  in  some  cities,  to  see  whether  they 
really  did  call  for  anything  in  the  way  of  asphalt,  and  I  never 
have  found  one  yet,  or  seen  a  man  who  saw  anything  in  the  spec- 
ifications providing  the  asphalt  in  the  making  of  a  pavement. 
They  were  really  coal  tar  pavements.  The  first  asphalt  pave- 
ments, so  far  as  known,  in  this  country,  were  laid  in  Philadelphia, 
New  York  and  Washington,  and  finally  were  adopted  by  the 
Government  Engineers  for  Pennsylvania  Avenue  in  Washington, 
in  1876.  From  that  time  it  has  increased  until  there  are  now  over 
4.000,000  square  yards  of  that  pavement  in  this  country.  I  wish 
you  would  keep  that  in  mind  when  a  man  talks  about  the  old 
asphalt  pavement,  and  that  it  had  to  be  patched  every  five  years, 
that  it  was  not  an  asphalt  pavement  at  all. 

Mr.  Burgess:  It  seems  that  the  great  difficulty  in  making 
good  pavements  is  to  secure  good  brick.  I  want  to  suggest  to  the 
engineers  who  are  not  contractors  that  the  best  method  I  know  of 
to  secure  good  brick  is  to  induce  the  municipalities  they  represent 
to  pass  a  guarantee  ordinance,  requiring  the  contractor  to  put  up 
10  per  cent,  of  the  amount  to  make  his  guarantee  good.  , 
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Limes  and  Cements  of  Ohio. 

BY  DR.  OKTON,  COLUMBUS,  O. 

.  Chainiian,  and  Gentlemen  of  the  Association: 
It  is  a  matter  of  real  regret  to  me  that  1  am  obliged  to  com^ 
liefore  this  Association,  for  the  members  of  which  I  treasure  i 
very  sincere  respect,  without  as  adequate  preparation  as  I  could 
desire.      A  year  ago,  when  I    undertook  to  prepare  a  paper  upoal 
the  subject  which  is  announced  on  your  programme,  "The  Limea] 
and  Cements  of  Ohio."  I  had  in  mind  a  series  o(  practical experi-' 
Lments  that  1  hoped  to  be  able  to  reach  during  the   present  year. 
Il  speak  to  busy  men  who  find  many  of  their  own  schemes  post-] 
fponed  through  the  pressure  of  worlc  thai  they  have  not  foreseen,  1 
and  I  need  not  explain  the  failure  at  any  great  length  on  my  part  J 
to  accomplish  this  work.     I  wish,  gentlemen,  it  were  possible  fori 
me  to  use  a  little  of  the  ingenuity  and  poetic  sentiment  borrowed 
from  the  geological  field  which  your  president  has  made  use  of 
in  his  inaugural  address;  but  1  fear  that  the  subject  which  1  have 
to  present  will  not  bear  any  such  embellishment,     It  will  have  to 
stay  in  the  *'  dry  as  dust  "  catalogue,  and  you  will  have  to  take  it  ] 
as  you  find  it. 

1  speak  with  pleasure  to  this  Society  upon  the  subject  which  | 
is  before  us,  because  yuu  are  the  men  who  have  the  opportunities  I 
to  acquire  the  practical  information  which  we  need  in  settling  some  I 
of  the  questions  of  scientific  interest  that  stand  connected  with  ( 
"  Limes  and  Cements."     But.  without  further  introduction,  let  me  I 
call  your  attention,  in  the  first  place,  to  the  limes  of  Ohio.     I  will   , 
not  undertake  to  make  an  exhaustive  statement;  1  have  placed  a 
small  geological  map  of  the  State  before  you,  with  the  details  of 
which  I  know  you  are  acquainted,  and  I  will  ask  you  to  bear  in 
mind  that  the  western  half  of  Ohio  is  occupied  ty  several  great 
limestone  formations,  of  varying  thickness,  that  rise  to  the  surface 
in  the  areas  that  are  represented  by  the  different  colors  upon  the 
map.     Now,  in  investigating  the  limes  of  Ohio,  let  us  begin  with  J 
the  bottom  of  the  scale. 

In  Southwestern  Ohio  there  are  a  dozen  counties,  more  or! 
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less,  that  are  occupied  by  a  very  well  marked  limestone  formatt 
It  is  the  Cincinnati  group  or  Hudson  River  group  of  the  scale. 
There  is  a  single  outcropping  of  another  formation  within  this 
area  which  has,  during  the  last  four  years,  become  very  famous 
through  Ohio  and  adjacent  States  as  the  Trenton  limestone.  The 
outcrop  to  which  I  refer  occurs  a  few  miles  above  Cincinnati  in 
the  valley  of  the  Ohio  River,  but  all  the  rest  of  this  southwestern 
corner  of  the  State  is  occupied  by  the  Hudson  River  group.  It  is 
made  up  of  sheets  of  blue  limestone,  two  to  four  or  six  inches  in 
thickness,  separated  by  layers  of  fine  clay  shale,  sometimes  called 
marl;  blue  clay  designates  it  very  welt.  Now,  these  limestone 
sheets  are  capable  of  being  burned  into  lime.  This  was  found  in 
the  early  occupation  of  the  country;  it  was  the  outcropping  edges 
of  this  formation  which,  in  early  days,  furnished  the  onlysourceof 
lime  in  Southwestern  Ohio.  If  we  take  this  Hudson  River  series 
and  examine  the  limestone  in  its  best  condition,  we  find  it  to  be 
composed  of  about  W  per  cent,  carbonate  of  lime  and  about  5  per 
cent,  carbonate  of  magnesia,  with  impurities  ranging  at  5  per  cent. 
The  lime  will  be  dark  colored  by  reason  of  the  impurities — the 
aluminous  and  ferruginous  material,  or  in  other  words,  the  iron  and 
clay  that  are  present  in  the  limestone  will  give  that  result.  They 
may  also  add  to  it  certain  peculiar  excellencies  which  I  will  not  dwell 
upon  now.  The  next  group  above  is  the  Medina  formation.  It 
contains  no  limestone  worth  the  name.  A  little  cement  could  be 
obtained  from  it,  possibly,  but  we  will  pass  that  at  present.  The 
next  formation  that  rises  to  any  considerable  importance  is  the 
Clinton  limestone.  It  is  not  definitely  indicated  upon  the  map.  It 
makes  the  margin  of  the  division  which  you  recognize  here 
(pointing  to  map).  All  this  portion  of  the  State  marks  the 
Niagara  formation,  and  around  the  southern  margin  we  have  an 
outcropping  of  various  breadth  of  the  Clinton  limestone.  This 
Chnton  limestone  is  very  interesting  in  all  the  phases  of  its  history, 
but  in  connection  with  lime,  it  is  only  necessary  to  say,  that  it 
contains  84  per  cent,  carbonate  of  lime  and  1'.^  per  cent,  carbonate 
of  magnesia;  this  will  give  the  general  average  of  its  composition. 
It  rises,  however,  in  exceptional  localities  to  95,  96,  97  and  98  per 
cent.,  and  is  in  these  exceptional  localities  by  far  the  purest  car- 
bonate of  lime  found  in  the  State.     These  localities, 
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'  your  attention  to  presently,  or  perhaps  I  may  say  now,  that  along 
llic  borders  of  Mad  River  we  get  a  number  of  deposits  of  this  i] 
character,  and  also  in  the  valley  of  the  great  Miami  and  its  tribu- 
uries;  there  are  outcroppings  of  this  phase  of  the  formation  at 
Brown's  Station,  near  New  Carlisle,  and  also  on  the  borders  of 
Clark  and  Miami  counties.  Near  Eaton,  in  Treble  County,  we 
find  large  exposures  of  this  Clinton  limestone.  It  does  not  calcine 
ver>'  easily.  It  resists  fire  better  than  many  other  stones,  and 
therefore  has  received  a  local  name,  for  which  we  are  scarcely 
prepared,  viz:  that  of  firestone.  It  has  been  used  to  lay  up  the 
arches  of  the  sugar  camps,  and  also  for  boilers,  chimney  jambs, 
and  the  like  of  that;  some  of  it  is  very  white  and  burns  into  a 
white  and  strong  lime.  Next  above  the  Clinton  limestone  is  the 
Niagara  shale,  but  the  only  element  of  it  I  need  to  name  here  is 
the  famous  Dayton  and  Xenia  stone,  familiarly  and  favorably 
known  as  the  Dayton  limestone.  It  contains  !li  per  cent,  of  car- 
bonate of  time  and  about  6  per  cent,  of  carbonate  of  magnesia. 
You  see  it  is  substantially  identical  with  tlie  formation  with  which 
we  began,  and  though  there  are  very  great  differences  in  the  char- 
acter of  the  rock  in  appearance  and  its  adaptations  to  the  various 
uses  we  make  of  it,  the  chemical  composition  remains  nearly 
uniform.  Next  above  the  Dayton  stone  comes  the  great  Niagara 
series.  The  Dayton  limestone  belongs  within  this  series,  but  the 
Niagara,  in  its  upper  division,  which  is  also  named  the  Guelph 
division  of  the  Geological  scale,  occupies  that  large  part  of  the 
area  which  is  represented  by  this  color  on  the  map.  (Pointing  to 
map.)  A  large  part  of  it,  perhaps  A  of  the  outcrops  are  occupied 
by  that  formation.  When  we  come  to  it  and  find  it  in  its  charac- 
teristic phases,  we  have  reached  a  very  different  looking  rock  from 
what  we  have  seen  before,  vi;; :  a  porous  rock  that  has  a  composition 
of  about  54  per  cent,  of  carbonate  of  lime,  and  about  4:1  percent, 
of  carbonate  of  magnesia.  It  sometimes  rises  a  little  beyond 
these  figures  in  its  best  exposures.  The  percentage  of  impurities 
will  run  down  to  less  than  1  per  cent,  for  large  districts.  Here, 
then,  we  have  a  great  body  of  lime,  an  enormous  area  as  compared 
with  the  use  that  lime  can  be  put  to,  areas  stretching  out  for  miles 
and  going  down  to  depths  of  a  hundred  or  more  feet  in  places,  in 
which  ihis  composition  is  steadily  maintained  54  or  55  percent,  of 
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carbonate  of  lime  and  43  per  cent,  of  carbonate  of  magnesia.  The 
stone,  in  other  words,  is  a  dolomite,  a  magnesian  limestone,  the 
carbonate  of  lime  and  magnesia  being  now  in  about  atomic  pro- 
portions. Above  the  Niagara  comes  this  series  on  the  map  which 
occupies  a  larger  area  than  any  other  limestone  in  the  State;  we 
call  it  the  Lower  Helderberg  series.  It  has  been  found  through 
the  recent  drillingis  that  have  gone  forward  in  the  State,  to  be  at 
least  600  feet  thick  in  Northern  Ohio,  but  to  the  southward  it 
grows  thinner,  and  falls  to  less  than  fifty  feet  in  total  thickness  in 
some  sections.  But  over  all  this  portion  of  the  State  through 
Allen  and  Hancock  counties  and  to  the  eastward,  also,  we  find 
this  great  thickness.  It  carries  within  it  beds  of  plaster,  gypsum, 
and  spars  also,  of  various  sorts.  It  is  lacking  in  fossils ;  the  lower 
part  of  it  exactly  agrees  with  the  Niagara  limestone  in  composition 
— 55  and  43  per  cent,  of  lime  and  magnesia,  respectively.  You 
can  not  draw  a  line  between  the  two  limestones  where  they  come 
together,  and  into  many  a  limekiln  the  stone  is  quarried  from  both 
and  put  into  the  limekiln  together,  and  no  difference  can  be  found 
between  the  products  of  the  two.  The  Lower  Helderberg  some- 
times becomes,  in  its  upper  portions,  a  blue  and  stubborn  stone, 
quite  silicious  and  aluminous,  and  then  makes  a  very  inferior 
quality  of  lime,  in  fact,  rather  a  cement  than  a  lime.  It  was 
formerly  thought  that  this  formation  contained  the  famous  Louis- 
ville cement,  but  this  has  been  found  to  be  a  mistake.  The 
water  lime  of  the  Eastern  States,  which  was  used  in  the  build- 
ing of  the  Erie  Canal  and  that  has  been  employed  in  all  the 
government  works  along  the  sea-coast,  comes  from  the  bottom  of 
this  great  series,  but,  as  I  will  show  you  after  a  little,  there  is  no 
special  significance  in  that  fact.  If  you  have  a  sheet  of  limestone 
for  a  hundred  miles  or  five  hundred  miles,  you  have  a  chance  for 
a  great  many  changes  to  occur  in  its  composition.  It  may  be  a 
cement  rock  at  one  place  and  a  good  limestone  at  another.  The 
Lower  Helderberg  limestone,  taking  100  or  200  feet  of  the  series 
where  it  is  thinnest,  has  the  constitution  that  I  have  described,  viz: 
that  of  a  pure  magnesian  limestone,  but  the  upper  portions  of  it 
become  stubborn  and  indestructible,  and  are  not  burned  to  lime, 
as  a  rule.  Next  above  the  Lower  Helderberg  limestone  comes  a 
belt  which  you  can  hardly  distinguish  on  the  map.     It  is  called  the 
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iferous  or  Upper  Helderberg  limestone.  In  this  we  have  a 
series  of  very  considerable  interest.  It  is  not  over  100  feet  thick, 
all  told,  but  there  are  a  number  of  varieties  of  limestone  that 
;cur  in  it.  At  the  bottom  of  the  series,  we  have  a  few  beds  ten 
fifteen  feet  in  total  thickness,  the  composition  ol  which  is  about 
per  cent,  carbonate  of  lime  and  about  3  j  per  cent. ,  we  will  say, 
carbonate  of  magnesia.  The  Upper  Helderberg  series  begins 
with  this  composition;  then  we  come  to  another  stage  a  little 
above  the  one  first  named,  which  contains  about  (>-j  per  cent,  car- 
bonate of  lime  and  about  ;!0  per  cent,  carbonate  of  magnesia. 
Next  come  beds  containing  75  per  cent,  lime  and  '20  per  cent, 
magnesia,  and  finally  we  reach  beds  containing  ^5  and  even  95  per 
cent  carbonate  of  lime  with  a  very  small  percentage,  2  or  I!  or  4 
per  cent,  of  carbonate  of  magnesia. 

The  Upper  Helderberg  limestone  is  thus  seen  to  be,  in  its 
highest  courses,  a  tolerably  pure  limestone,  reaching  115  per  cent, 
carbonate  of  lime  in  its  best  phases.  We  have  twelve  feet  of  it  in 
the  Columbus  quarries  that  can  be  quarried  by  itself  that  will  show 
more  than  50  per  cent,  carbonate  of  lime. 

Now,  then,  I  have  passed  in  review  the  limestone  of  half  the 
State.  I  must  glance  at  the  remaining  formations  of  our  geol<^- 
(Cal  scale.  We  come  next,  after  the  divisions  already  described,  to  a 
oiass  of  black  or  blue  shales  'J.')!'  to  300  feet  thick,  that  make  the 
margin  of  Lake  Erie,  and  that  can  be  followed  in  the  Worthington 
and  Westerville  and  Chillicothe  shales  as  far  south  as  the  Ohio 
River. 

Next,  we  have  the  great  Waverly  series,  which  is  not  less 
than  600  feet  in  total  thickness.  These  two  elements,  the  black 
shale  and  the  Waverly  group,  are  without  limestone;  at  least  they 
contain  no  important  deposit.  We  find  a  little  cement  at  the 
bottom  of  the  blue  shale,  but  no  lime  lit  for  burning.  When  we 
come  to  the  Coal  Measure  series,  or  Carboniferous  formation,  we 
End  a  number  of  limestone  sheets  built  into  the  column.  This 
column  contains  a  great  many  elements,  and  it  is  not  necessary  to 
review  them  here.  The  Coal  Measures  are  built  up  of  beds  of 
sandstone,  shale  and  limestone,  with  coal,  fire-clay  and  iron  ore 
interspersed  irregularly.  So  we  have  the  Ohio  shale  with  no 
contributions  to  lime ;  the  Waverly  group  with  no  contributions. 
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the  s.ub-Carboniferous  limestone  with  insignificant  contributions^ 
and  the  Coal  Sfeasure  with  no  contributions  to  the  lime  of  the- 
State,  as  far  as  the  general  markets  are  concerned.     You  see  that 
our  limes  all  belong  in  the  areas  that  make  up  the  western  part  of 
Ohio. 

Now,  what  shall  we  deduce  from  this  series  of  figures  before 
us?  (referring  to  the  figures  on  the  blackboard,  representing  the 
composition  of  the  different  formations).  I  think  you  will  agree 
with  me  in  saying  that  Ohio  is  well  supplied  with  lime.  Ohio  can 
select  for  itself  such  limes  as  it  wants.  If  it  wants  dolomite,  with 
54  per  cent,  lime  and  44  per  cent,  magnesia,  it  can  find  it  in  the 
Niagara;  if  it  wants  lime  of  90  per  cent,  and  over,  it  has  the 
Dayton  limestone  to  rely  upon ;  the  Clinton  limestone  also  coming 
close  to  that  figure,  and  the  upper  division  of  the  Upper  Helder- 
berg  limestone. 

How  do  the  books  classify  the  limes  which  are  represented  in 
this  series  which  I  have  brought  before  you  here?  The  most 
authoritative  treatises  we  have  classify  them  according  to  the 
amount  or  percentage  of  carbonate  of  lime  they  contain.  I 
remember  that  Gillmore,  who  is  perhaps  our  highest  authority 
upon  limes  and  cements,  leaves  us  to  understand  that  the  value  of 
a  lime  depends  upon  its  percentage  of  carbonate  of  lime.  The 
limes  are  characterized  as  rich  upon  the  one  side  and  poor  on  the 
other,  as  fat  on  the  one  side  and  lean  upon  the  other,  as  strong 
on  one  side  and  weak  on  the  other.  The  rich  limes,  fat  limes  or 
strong  lime  are  limes  of  this  last  named  character  that  run  up  to  90 
per  cent,  carbonate  of  lime.  They  are  also  called  hot  upon  the 
one  side  and  cool  upon  the  other,  and  the  books  give  you  to 
understand  that  the  rich  limes,  the  fat  limes,  the  strong  limes  and 
hot  limes  are  the  limes  that  the  builder  is  to  choose.  Whenever 
he  is  able  to  make  the  choice  he  must  select  the  limes  that  have 
this  character.  That  would  leave  out  a  considerable  part  of  our 
supply;  it  would  leave  out  the  limes  of  the  Niagara  and  Lower 
Helderberg;  it  would  leave  out  the  lower  portion  of  the  great 
Upper  Helderberg  series  and  would  confine  us  to  supplies  of  which 
we  still  have  plenty.  We  have  enough  to  meet  all  demands  if  it 
is  desirable.  That  is  the  view  of  the  limes  that  is  given  in  our 
text  books.     But  what  is  the  classification  with  which  you  have 
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Lf?  how  do  you  who  make  use  of  limes  in  the  large  way 
linate  and  distinguish  these  various  groups?  Why,  I  think 
ide  in  our  common  practice,  the  limes  of  the  State  into 
iour  groups.  I  do  not  say  that  you  have  this  composition 
in  mind  as  you  make  the  classification,  but  the  markets  of 
ite  classify  them  in  about  these  groups.  There  Is  the  first 
containing  5o  per  cent,  carbonate  of  lime  and  4.'i  per  cent, 
ate  of  magnesia;  a  second,  with  65  per  cent,  of  carbonate 
;  and  .'SO  per  cent,  of  carbonate  of  magnesia.  A  third  group 
IS  about  75  per  cent,  carbonate  of  lime  and  21)  per  cent, 
ate  of  magnesia,  and  still  another  group  ranges  from  ^5  to 
cent,  of  carbonate  of  lime  with  2  to  10  per  cent,  of  car- 
of  magnesia.  Now,  then,  these  are  the  limes  that  come 
e  markets  of  the  Slate,  the  limes  of  this  character.  Let  me 
:o  you  some  of  the  sources  of  supply  of  the  limes  of  the 
iss;  Springfield  lime  belongs  here.  It  supplies  Cincinnati 
aches  far  down  the  valley  of  the  Ohio.  It  finds  its  way  as 
ith  as  New  Orleans  and  follows  up  some  of  the  tributaries 
great  river.  Sidney,  Cedarville,  Yellow  Springs  and  Cov- 
are  towns  where  lime  of  this  grade  is  produced  to  some 
erable  extent  for  the  general  market.  But  the  great  supply  j 
from  the  north,  from  Wood  and  Ottawa  counties  and  the  j 
connected  therewith,  with  Genoa.  Fremont,  Rocky  Ridge, 
,  Sun  and  Gibsonburg  as  centers.  The  limes  of  Hancock,  Allen 
Wyandot  counties  belong  here.  Now,  when  we  have  named 
sources  we  have  a  considerably  larger  production  than  is  to 
nd  in  any  of  the  other  divisions;  in  one  exceptional  locality, 
N  Paris,  Preble  County,  has  been  found  that  the  lime  pos- 
a  different  character  from  that  of  the  great  stratum  to  which 
mgs,  but  this  is  the  only  point  in  the  State  where  this  excep- 
phase  occurs  in  the  Niagara  rocks.  The  composition  of  this 
3  66  per  cent,  carbonate  of  lime  and  -iO  per  cent,  carbonate 
gnesia,  placing  it  in  our  second  division;  it  is  of  good  char- 
is  manufactured  on  a  large  scale,  and  goes  out  on  the 
ids  through  the  country  far  and  wide. 

"he  lime  of  Marion,  from  the  Upper  Helderberg  formation, 
js  also  in  the  second  group  of  i>o  per  cent,  limes.  The  third 
m  takes  in  the  most  of  the  Marblehead  and  Kelley's  Island 


9G  LIMES   AND   CEMENTS   OF   OHIO. 

limes.  They  range  between  75  and  85  per  cent,  of  carbonate  of 
lime.  The  fourth  division  of  85  to  95  per  cent,  lime  takes  in  the 
Clinton  limes  of  Southern  Ohio,  the  Dayton  limestone  of  Ohio,  if 
any  person  chooses  to  burn  it,  and  the  upper  division  of  the  Upper 
Helderberg.  This  last  is  found  here  at  Columbus  and  also  at  Kelley's 
Island  and  Marblehead,  but  it  is  mainly  rejected  for  lime  at  the 
last  named  points.  As  a  matter  of  fact,  there  is  but  one  large 
production  of  Northern  Ohio  that  takes  in  the  90  per  cent,  lime, 
that  is  the  Olemacher  lime  of  Marblehead. 

These,  then,  are  the  limes  of  the  State  that  are  reaching  the 
markets  and  meeting  the  wants  of  our  people.  How  shall  we 
classify  them  still  further?  Are  magnesian  limes,  which  our  books 
count  poor  and  lean  limes,  inferior  to  those  which  are  rich  in  lime? 
As  we  ascend  in  the  lime  scale,  do  we  find  a  constant  increase  in 
value  for  the  builder's  purposes?  These  are  important  questions. 
What  shall  be  the  test?  Shall  the  test  be  the  amount  of  mortar 
that  the  lime  will  make?  The  magnesian  limes,  when  they  slack, 
will  increase  in  bulk  about  200  per  cent.  The  limes  of  the  suc- 
ceeding divisions  will  increase  from  250  to  350  per  cent,  in  bulk, 
that  is,  you  will  have  a  larger  percentage  of  white  coat,  and  of 
putty  coat  from  the  higher  limes;  you  will  have  a  larger  bulk  of 
lime  to  mix  with  the  sand  and  a  larger  amount  of  mortar,  I  sup- 
pose. There  is  just  the  line  where  we  need  the  more  careful 
experimentation ;  where  the  practical  man  must  come  in  to  carry 
out  the  inquiry.  I  have  tried  to  call  the  attention  of  our  brick- 
layers to  this  question  and  have  interested  some  of  them  here  in 
Columbus  to  inquiring,  but  it  requires  a  careful  watching  of  the 
work  and  a  little  trouble  to  make  the  results  of  any  great  value  to 
us.  The  amount  of  mortar,  I  suppose,  may  be  greater  for  the 
richer  limes,  the  amount  of  putty  coat  is  certainly  greater.  I  sup- 
pose the  amount  of  sand  that  will  be  taken  up  is  greater  with 
these  limes  of  the  upper  division.  Hut  when  it  comes  to  other 
points,  we  find  the  advantage  apparently  left  with  the  magnesian 
limes.  These  arc  the  cool  limes.  They  do  not  set  rapidly.  There 
can  be  a  larjjcr  spreading  of  mortar  made  with  safety  with  these 
limes.  You  can  lay  twice  or  three  times  as  many  bricks  with  one 
spreading  of  mortar  of  limes  of  this  group  as  with  the  Umes  of 
the  highest  group,  and  there  seems  to  be  a  progressive  change 
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according  to  the  chemical  constitution  that  is  noted  here.  Well, 
the  amount  of  mortar  that  can  be  made  would  be  one  question ; 
how  far  the  lime  would  go,  that  would  be  a  test  of  value ;  but  have 
we  any  other  test?  I  think  that  the  test  that  the  engineer  would 
be  apt  to  use  would  bear  upon  the  durability  of  the  mortar.  Now, 
I  should  like  very  much  to  get  some  reliable  data  in  regard  to  the 
durability  of  these  limes,  and  I  do  not  know  anybody  that  can 
look  this  up  better  than  you.  You  are  familiar  with  the  localities 
that  have  used  one  or  another  of  these  times.  For  instance, 
Columbus  has  been  built  up  with  90  per  cent,  lime,  and  probably 
our  friend,  Mr.  Bowen,  can  tell  how  the  mortar  of  Columbus 
stands  as  compared  with  that  of  other  cities.  Cleveland  has  been 
built  up  with  75  per  cent,  lime,  mainly,  and  up  to  90  per  cent., 
that  is,  with  Marblehead  and  Kelley's  Island  lime. 

Within  the  last  few  years  the  Marion  lime  has  found  its  way 
in  to  a  considerable  extent.  Springfield,  on  the  other  hand,  has 
been  built  up  exclusively  of  55  per  cent.  lime.  There  has  never 
been  anything  else  in  Springfield  but  that.  Now,  then  you  can 
take  Columbus  and  Springfield  and  go  back  to  the  old  masonry 
and  see  what  story  it  tells,  which  stands  best  in  the  aggressive 
atmosphere  that  coal  has  given  to  all  our  towns  in  later  years.  Go 
to  Cincinnati  and  you  will  find  there  the  55  per  cent,  limes;  you 
can't  sell  anything  else  there  but  these  milder  limes.  Here  in 
Columbus,  where  75  and  90  per  cent,  limes  have  been  used  during 
all  the  past,  we  find  these  milder  limes  working  in ;  Carey  and 
Cedarville  limes,  and  Marion  lime  is  also  taking  its  place  here 
among  us,  and  some  of  our  best  builders  are  making  use  of  them. 
Now,  my  own  observation  has  not  been  methodical  enough  to 
make  it  valuable,  but  so  far  as  I  can  see  or  have  observed,  the  test 
of  permanency  is  in  favor  of  the  limes  of  the  greater  percentage 
of  magnesia.  I  think  the  brick  work  of  Springfield  shows  better 
than  the  brick  work  of  Columbus,  for  example,  the  older  work ;  of 
course,  other  things  come  in,  the  quality  of  the  sand,  the  standard 
which  masons  have  been  obliged  to  maintain  in  their  work;  all 
these  questions  come  in,  and  all  these  elements  would  need  to  be 
eliminated  before  we  could  reach  a  permanent  conclusion,  but  it 
looks  to  me  as  if  the  argument  was  rather  in  favor  of  the  magnesian 
limes,  as  far  as  the  durability  is  concerned.     I  recall  the  example 
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of  Antioch  College,  which  was  built  in  1862;  now,  then,  I  have 
known  these  walls  for  twenty-five  years  and  I  have  not  known  the 
time  when  it  was  not  as  easy  to  drive  a  nail  into  the  brick  as  into 
the  mortar  of  these  walls.  It  was  this  lower  group  of  limes  that 
was  used  here,  and  they  had  set  and  held  in  this  firm  fashion ; 
there,  however,  was  a  clear  country  air,  without  the  destructive 
action  of  city  smoke  to  act  upon  the  lime.  The  chemists  tell  us 
that  the  magnesia  of  the  lime  would  be  the  one  to  give  way  first 
in  the  corrosive  atmosphere  of  the  city,  but  that  is  not  nvy  own 
observation. 

Gentlemen,  I  am  wandering  over  too  much  ground  because  I 
have  no  manuscript,  and  I  must  not  pursue  this  subject  further.  I 
have  called  your  attention  to  the  limes  of  the  State  and  their 
chemical  composition,  and  to  four  great  divisions  that  are  found 
within  these  vast  boundaries  of  possible  production.  I  have  spoken 
of  the  uses  of  the  lime  as  confined  to  mortar,  as  this  is  the  use 
with  which  you  are  perhaps  most  familiar;  but  for  all  caustic  work, 
as  paper  making,  the  richer  limes  are  probably  the  best.  The  hot 
limes  of  the  upper  division  have  more  caustic  energy.  The  value 
of  limes  for  glass  making  is  not  dependent  so  much  upon  their 
chemical  constitution  as  their  whiteness  and  freedom  from  all 
troublesome  impurities.  A  large  part  of  the  plate  glass  manufac- 
turies  of  Pittsburgh  draw  upon  our  Niagara  limestone  for  their 
lime  supply,  and  the  new  glass  manufacturies  of  the  northwestern 
portion  of  the  State  and  also  of  Indiana  are  dependent  almost  ex- 
clusively upon  these  limes. 

My  subject  also  calls  for  a  discussion  of  the  cements  of  Ohio 
on  this  occasion.  I  have  occupied  almost  time  enough;  but  let 
me  give  you  a  few  words  upon  the  subject  of  the  natural  cements 
of  the  State,  which  I  have  already  named  by  implication.  What 
is  a  natural  cement?  A  cement  is  a  limestone  that  has  been 
unfortunate ;  a  limestone  that  instead  of  being  made  in  good  form 
and  of  proper  materials,  has  had  some  bad  luck  by  which  a  little 
clay  or  a  little  silica  has  been  distributed  through  it,  and  if  the 
proportion  in  the  accidental  corruption  of  the  lime  is  of  a  certain 
sort  and  if  it  shall  be  handled  in  a  certain  way  and  burned  to  a 
certain  temperature,  the  result  may  be  a  hydraulic  lime,  a  lime 
that  will  set  under  water.     Now,  if  a  cement  is  simply  an  impure 
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lestone  it  is  quite  likely  we  shall  find  in  this  extended  scale 

I  have  led  you  through,  a  good  many  examples  which  will 

this  purpose.     If  there  was  any  demand  for  these  natural 

t£  we  could  find  them  anywhere.     I  remember  to  have  heard 

hen  the  Sandy  Canal  was  being  dug  fifty  years  ago,  through 

biana  County,  and  there  was  a  necessity  for  cement,  they 

It  to  the  Coal  Measures,  near  by,  and  burned  the  Mercer  lime- 

inc  which  they  found  there,  and  the  work  stands  to  the  present 

The  locks  were  never  used.     I  believe  one  boat  was  locked 

■ough,  but  the  cement  still  holds  the  walls  together  and  honors 

quarry  from  which  it  came.      If  you  needed  natural  cement, 

could  go  to  tlic  Coal  Measures  and  get  it.     Now,  then,  follow- 

Tng  again  our  geological  column,  we  find  that  we  can  get  cement 

aI]  along.     The  specifications  of  the  commissioners  of  the  southern 

jiart  of  the  State  require   that  the  abutments  of  bridges  shall  be 

ide  with  Cincinnati  lime.     I  do  not  know  that  it  is  because  this 

cheaper  lime ;  I  think  that  another  reason  could  be  given  for  the 

[lection.     These  limestones  carry  with  them  some  of  the  ctay  that 

I  have  spoken  of  as  separating  the  layers  of  the   limestone,  and 

when  this  clay  is  burned  with  the  lime  it  givesa  hydraulic  property 

to    it.      In    the  lower    portions  of   the   Niagara   system    near  the 

Dayton  limestone,  we  get  a  good  many  courses  that  can  easily  be 

lurned  into  good    natural   cement.       I   had  an  analysis  made  a 

number  of  years  ago  of  a  blue  rock  which  we  call  the  Springfield 

blue-stone;  it  had  a  composition  that  agreed  almost  exactly  with 

that  of  a  hydraulic  lime  of  France,  and  putting  it  to  the  test  I 

nd  that  there  was  a  particular  stratum  in  the  Springfield  quar- 

that  could  be  made  to  answer  a  good  purpose  as  a  cement.    The 

raulic  lime  of  France  finds  a  great  and  extensive  market,  and 

material  almost  exactly  agrees  with  it. 

Ky  the  work  of  your  profession,  roadways  have  been  laid  to 
iry  cement  quarry  which  we  wish  to  reach,  and  the  rates  are  so 
from  the  great  centers  that  it  does  not  pay  us  to  develop  any 
these  out  o(  the-way  sources.  Ohio  is  full  of  possible  cement 
:k.  We  have  made  hydraulic  lime  on  a  small  scale  in  Fayette 
nty,  east  of  Washington  C.  H  ,  in  the  edge  of  Ross  County, 
water  lime  group  that  occurs  there ;  but  there  is  no  need  of 
liitfT  »ny  one  locality,  for  in  every  county  where  the  formation 
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occurs,  we  could  find  beds  that  would  give  a  moderate  quality  of 
cement.  The  trouble  that  is  inherent  in  all  natural  cements  is  the 
changeableness  of  the  quality ;  the  accidental  features  come  in  to 
mar  the  value  of  the  product.  It  is  only  now  and  then,  as  in  the 
great  Louisville  cement  beds,  that  we  find  series  of  deposits 
spreading  over  a  comparatively  wide  area  that  seem  to  be  abso- 
lutely homogeneous  in  character,  and  when  we  come  to  beds  of 
that  character  we  can  build  our  cement  works  upon  them  and 
distribute  a  cheap  quality  of  cement  through  the  country. 

We  do  not  find  the  exact  equivalent  of  the  Louisville  cement 
rock  in  the  Upper  Helderberg  division  of  our  own  State,  but  I 
have  no  doubt  that  we  could  find  in  the  quarries  of  Columbus, 
rock  that,  if  it  were  enough  to  our  interest  to  burn  it,  would  turn 
out  a  reasonable  quantity  of  cement,  though  nothing  on  which  a 
great  manufacture  could  be  based  at  the  present  time.  When  we 
come  to  the  great  Coal  Measure  series,  there,  with  two  or  three 
exceptions,  we  find  materials  for  cement  manufacture  in  all  the 
limestones,  and  the  manufacture  has  been  carried  on  to  some 
extent  in  this  State  at  Bellaire  and  at  Barnesville,  and  at  New 
Lisbon  in  the  Coal  Measure  limestones.  Some  of  you,  I  have  no 
doubt,  are  familiar  with  the  New  Lisbon  cement,  made  from  these 
thin  sheets  of  limestone  which  must  be  mined  as  coal  is  mined, 
viz:  in  drifts,  to  secure  the  limestone  which  is  to  be  turned  into 
cement 

I  thank  you  for  your  patient  attention ;  1  have  wandered  over 
a  good  deal  of  ground,  and  I  suspect  that  I  have  said  but  few 
things  which  you  were  not  already  familiar  with,  but  if  I  have  put 
the  subject  into  any  shape  in  which  it  will  be  more  interesting  or 
intelligible  to  you,  I  shall  be  amply  repaid. 

Mr.  Bowen :  The  only  thing  I  think  necessary  in  following  out' 
this  subject  is  some  practical  data  as  to  the  use  of  limes  and  mor- 
tar, the  various  methods  of  using  them,  and  which  is  the  best 
method.  There  is  a  great  deal  of  inferior  work  done,  both  in 
mixing  the  mortar  and  the  manner  of  keeping  cements  in  store, 
by  allowing  lime  to  become  mixed  up  with  dirt  and  the  use  of  an 
inferior  quality  of  sand.  This  should  not  be  tolerated.  There 
should  be  some  method  of  determining  the  difference  between  good 
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mortar  and  bad  mortar.  The  careless  mixing  of  mortar  is  greater  ' 
than  is  generally  understood.  It  is  a  very  common  method  I 
these  busy  times  for  a  man  to  mix  mortar  one  day  and  put  it  on 
the  next.  If  it  is  frozen  in  the  morning,  put  a  little  hot  water  on 
it  and  have  it  ready  for  use.  All  this  carelessness  is  at  the  expense 
of  good  work.  We  ought  to  have  some  series  of  experiments  in 
this  direction ;  I  think  it  would  be  useful  to  members  of  the  Society 
and  to  builders  in  general.  It  was  my  purpose  last  year,  when  I 
conceived  the  idea  of  saying  something  on  cements,  to  follow  it 
up  this  year  with  a  series  of  experiments.  I  got  a  lot  of  specimens 
from  different  manufacturers  throughout  the  country  and  made  up 
a  lot  of  blocks  or  bricks  for  the  purpose  of  testing  them  so  that  I 
would  be  able  to  arrive  at  some  definite  conclusion  about  this 
matter,  but  unfortunately  all  my  bricks  went  into  the  gardener's 
catt  one  day,  to  my  surprise  and  disgust,  and  I  will  have  to  defer 
this  matter  to  some  future  time. 

Mr.  Orton ;  What  has  been  your  observation  with  regard  tw 
tht  old  mortar  of  the  city  as  compared  with  other  towns? 

Mr.  Bowen:  I  have  not  observed  the  brick  work  of  othci 
ities  suffiently  close  to  give  a 

Professor  Orton :   What  would  be  your  judgment  as  to  the^ 
durability  of  the  mortar  of  Columbus? 

Mr.  Bowen :  Well,  I  think  they  are  a  fair  average,  but  there  J 
is  such  a  wide  range  as  to  their  quality  that  it  would  be  hard  to  fixv 
a  standard.  1  think  the  difference  is  more  in  the  methods  oPj 
handling  the  limes  than  in  the  limes  themselves.  As  a  rule  ihe^ 
limes  seem  to  stand  well.  In  the  masonry  for  the  Broad  streefl 
bridge,  which  was  done,  I  think,  as  far  back  as  18.t'2,  when  it  v 
removed  three  or  four  years  ago,  it  was  almost  like  a  solid  rock. ' 
.-\  great  part  of  it  had  to  be  blown  up  with  powder.  So  far  as  I J 
could  judge  there  was  nothing  but  the  common  Columbus  limcl 
used  there. 

Mr.  Strawn:  It  interests  me  to  li.sten  to  one  whose  head  con- 
tains the  rocks  of  this  State  so  perfectly  and  who  knows  so  well 
where  the  limes  and  cements  come  from.  He  referred  to  the 
cements  used  in  the  old  Sandy  and  Beaver  canal  locks,  where  the 
engineers  seemed  to  take  pride  in  seeing  how  many  locks  they 
could  get  in  the  canal.     My  friends  in  that  vicinity  thought  thers 
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was  a  great  fortune  in  these  old  locks,  they  seemed  to  be  so  per- 
fect in  form  the  entire  length  of  the  lock ;  so  a  friend  of  mine 
purchased  a  set  of  those  old  locks,  and  when  he  undertook  to  tear 
them  down,  he  told  me  he  would  sooner  go  into  the  quarry  and 
undertake  to  make  money  in  quarrying  the  stone  outright.  He 
*said  he  could  not  wedge  them  apart  without  defacing  the  stones  so 
that  they  would  have  to  be  redressed.  I  have  seen  parts  of  those 
old  canal  locks  where  the  stones  had  been  taken  apart,  where  they 
had  spawled  off  four  or  five  inches  in  length,  spoiling  the  stone 
entirely.  These  cement  works  in  Columbiana  County  are  not  run 
for  the  purpose  of  making  cement  mortars,  but  for  filling  fire  proof 
safes,  and  you  would  be  surprised  to  see  the  hundreds  of  car  loads 
that  go  away  from  those  works.  I  can't  exactly  agree  with  my 
friend  Bowen  on  this  subject  of  mortars.  I  am  very  sorry,  since 
he  has  given  us  so  much  valuable  information  upon  this  subject, 
that  he  could  not  give  us  the  result  of  these  investigations  in  regard 
to  the  careless  manner  of  asing  mortar.  I  have  observed  that  in 
the  old  buildings  of  our  place  that  have  been  torn  down  that  the 
bricks  were  really  not  worth  cleaning.  It  took  more  time  to  clean 
the  mortar  off  than  the  bricks  were  worth.  We  had  a  very  shock- 
ing calamity  a  year  ago  in  the  falling  of  the  stack  of  our  new  water 
works.  The  core  of  the  stack  was  built  of  soft  brick,  and  there 
was  one  thing  noticeable  in  the  falling  of  the  stack,  which  killed 
one  man  and  wounded  two  others  very  badly.  I  was  there  an  hour 
or  so  after  the  falling  of  the  stack,  before  the  rubbish  had  been 
removed,  and  there  was  not  a  single  brick  with  a  particle  of  mor- 
tar sticking  to  it.  The  mortar  looked  to  be  of  fair  quality,  and 
looked  to  have  a  sufficient  quantity  of  lime  in  it,  but  you  could 
take  a  piece  of  it  in  your  hand  while  dry  and  crush  it.  There  was 
-something  wrong  with  the  mortar.  I  made  some  little  experi- 
ments. The  brick  were  very  dry  and  adsorbed  a  great  quantity  of 
water,  and  they  didn't  dampen  the  brick  sufficiently.  It  seemed 
that  the  moisture  in  the  mortar  was  at  once  absorbed  by  the  thirsty 
brick  and  left  nothing  but  the  two  dry  elements  that  had  been 
mixed  together,  and  there  was  no  bond  left.  Another  thing  in 
regard  to  the  quality  of  the  sand.  The  lake  sand  is  not  regarded 
as  good  sand,  although  it  is  clean.  If  you  examine  it  under  a 
glass  you  will  find  the  sand  is  nothing  but  little  round  pebbles 
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f  angles,  and  the  mechanics  say  that  it  does  not  make  a 
lass  mortar.  There  is  certainly  very  great  need  of  arriving 
ne  data  which  shall  indicate  to  us  what  quality  of  sand  to  use, 
Ur.  Bowen :  As  a  matter  of  fact,  in  that  stack,  were  the  bricks 
!ry? 

Ur.  Strawn:  1  think  there  was  some  water  thrown  on  them, 
'hen  they  went  into  the  stack  they  were  practically  dry. 
rtr.  Bowen:  The  softer  the  bricks  the  more  water  they  would 
b? 

Ax.  Strawn:  Yes.  sir;  the  core  was  built  mainly  of  soft  brick 
hat  was  doubtless  one  of  the  causes  of  the  accident. 
iJr.  Lewis:  Before  leaving  this  subject  I  would  like  to  inquire 
r.  Bowen,  or  any  of  the  rest  o(  our  practical  men,  their 
in  of  laying  a  high  wall  with  green  mortar,  that  is  to  say, 
ng  a  wall  up  rapidly.  What  influence  has  it  on  the  final 
y  of  the  mortar  in  the  work? 

At.  Bowen:  I  suppose  there  is  a  limit,  but  I  think  the  limit 
within  the  capacity  of  men  to  build  walls  so  that  if  the  bricks 
sound  and  well  wet  as  the  specifications  usually  require,  and 
ortar  of  good  quality,  it  would  set  about  as  fast  as  the  men 
I  ordinarily  build  on  top  of  it,  so  that  by  the  time  they  would 
xly  or  seventy  or  eighty  or  one  hundred  feet  high,  the  lower 
would  be  sufficiently  set  to  sustain  the  weight,  especially  when 
kc  into  account  the  factor  of  safety  that  should  invariably  be 
led  in  all  such  work. 

V  Member:  1  would  like  to  ask  Dr.  Orton  which  one  of  these 
would  furnish  the  best  flux? 

)r,  Orton;  The  upper  group  without  any  question.     There 
jme  modern  processes  of  iron  working  which  contemplate  the 
r  magnesia  limes,  but  all  the  ordinary  processes  depend  upon 
igher  carbonates  of  lime. 
ilr.  Strawn:  And  as  a  fertilizer,  which? 

Jr.  Orton :  The  upper  group,  I  suspect.  The  magnesia  limes 
not  been  supposed  to  have  been  successful  in  that  way.  The 
esia  is  said  to  exert  an  unfavorable  influence  and  to  be  pois- 
i  to  some  extent,  but  I  have  known  the  magnesia  limestone 
/e  been  turned  to  good  account. 
.Tie  Chair :  I  don't  know  that  1  have  any  practical  suggestions 
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but  I  think  what  Dr.  Orton  has  said  should  be  thought  of  a  little 
more.  He  asks  for  experiments,  and  I  suggest  that  you  bring  to 
him  the  results  of  experiments  and  assist  him. 

Mr.  Strawn :  I  would  like  to  ask  Mr.  Bowen  in  regard  to  the 
quality  and  the  kind  of  cement  and  manner  of  mixing  the  mortar 
and  applying  it,  in  the  matter  of  laying  sewer  pipe  in  this  city? 

Mr.  Bowen :  Well,  I  have  never  hid  a  very  great  experience 
in  that,  although  I  have  had  some.  So  far  as  my  experience  is 
concerned,  we  just  mixed  the  cement  without  any  sand  and  where 
the  pipe  failed  to  fit  closely  we  would  put  some  cement  in  it,  and 
if  it  fit  closely,  less  or  possibly  none ;  but  as  a  rule,  I  don't  think 
I  would  risk  anything  by  saying  that  the  cement  is  almost  entirely 
in  the  specifications. 

Mr.  Strawn :  I  would  ask  whether  the  specifications  in  those 
cases  would  stick  ? 

Mr.  Bowen :  They  usually  stick  long  enough  for  the  contractor 
to  get  his  money ;  by  the  way,  that  reminds  me  of  the  brickmason 
who  built  a  bake  oven  with  this  same  idea,  apparently,  in  his  mind. 
There  were  two  of  them,  one  on  the  inside  and  the  other  on  the 
outside.  The  one  on  the  inside  called  to  the  one  on  the  outside, 
"you  go  in  and  get  the  money  while  I  hold  the  arch.'' 

Mr.  Griggs:  I  have  thought  sometimes,  in  using  hydraulic 
cement,  that  if  the  sand  was  very  fine,  that  the  quality  of  the 
work  was  not  as  good  as  if  the  sand  was  coarse.  I  have  never 
examined  the  sand  to  see  whether  it  was  round  or  angular,  but  I 
know  that  som«?times  one  kind  of  mortar  is  not  more  than  half  as 
good  as  another  mixed  from  the  same  barrel.     I  don't  know  why 

It  IS. 

Dr.  Orton:  What  is  the  use  of  sand  in  mortar? 

Mr.  Strawn :  To  cheapen  the  mortar. 

Dr.  Orton :  Is  the  use  of  sand  in  lime  mortar  the  same  as  in 
cement  mortar. 

Mr.  Strawn :  It  would  seem  in  practice  not. 

Dr.  Orton :  Is  not  the  use  of  sand  in  lime  mortar  to  make  the 
mass  porous,  so  that  the  air  can  reach  the  interior?  Lime  mortar 
is  an  artificial  stone  and  is  formed  as  we  say,  by  the  action  of  the 
carbonic  acid  of  the  air  on  the  lime.  Now,  does  not  the  sand  of 
the  lime  mortar  answer  that  purpose?     But  in  the  case  of  cement, 
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isn't  the  true  answer  that  it  is  merely  to  extend  the  mass  and 
cheapen  the  material? 

Mr.  Bowen :  There  is  another  answer  in  regard  to  limes  that 
is  probably  correct.  Take  a  mass  of  lime  of  any  considerable  size 
and  as  it  dries  it  has  a  tendency  to  contract,  and  by  the  contrac- 
tion it  cracks.  Now,  if  it  is  mixed  with  any  medium  that  will 
unite  it  in  the  inner  layers  and  draw  together  these  particles  so  as 
to  form  a  mass  without  developing  these  external  cracks  that  might 
be  one  object ;  that  would  be  a  mechanical  explanation,  and  your 
chemical  theory  with  it  would  probably  cover  the  ground  fairly 
well. 

A  Member:  We  are  told  that  in  the  process  of  coloring,  the 
object  of  one  substance  used  is  to  bind  two  other  substances  to- 
gether.    Now,  I  will  inquire,  does  not  sand  act  in  that  respect? 

Dr.  Orton :  I  don't  suppose  there  is  any  chemical  change  goes 
on  in  the  sand.  The  sand  comes  out  from  the  old  mortar  sand 
still.  If  you  have  a  sharp  surface,  sharp  corners,  there  would  be 
perhaps  a  chance  for  the  crystals  of  carbonate  of  lime  to  attach 
themselves  more  frequently  than  if  they  were  lacking. 

Mr.  Strawn:  Kind  of  retaining  points? 

Dr.  Orton:  Yes,  sir. 

Mr.  Strawn:  Is  not  mortar  a  hydrate  of  lime? 

Dr.  Orton:  It  is  when  it  begins.  It  is  first  a  hydrate  of  lime 
and  then  it  slowly  gains  carbonic  acid  from  the  air  and  turns  into 
a  carbonate. 

Dr.  Orton:  I  would  like  to  ask  the  question,  what  the  burn- 
ing of  lime  consists  in  ?  The  question  was  asked  me  not  a  great 
while  ago  and  I  had  to  plead  ignorance.  I  hope  my  friend  Mr. 
Bowen  can  answer  that  question. 

Mr.  Sager:  I  would  like  to  ask  Prof.  Orton,  what  property 
is  given  the  lime  when  it  becomes  air  slacked  ? 

Dr.  Orton :  The  air  slacked  lime  is  a  carbonate ;  it  has  secured 
the  addition  of  carbon. 

Mr.  Sager:  And  after  that  change  it  does  not  make  good 
mortar? 

Dr.  Orton:  No,  sir. 
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Pile  Protection. 

BY  J.   A.   PRITCHARD. 

Mr,  President^  and  Broifier  Members  : 

Gentlemen — Being  a  new  member,  it  is  with  some  hesitency 
that  I  present  the  following  to  the  consideration  of  the  Society: 
Having  received  a  letter  from  our  Secretary  requesting  me  to  read 
a  paper  before  the  Society,  my  answer  was,  *  'That  as  I  had  not 
been  connected  with  any  work  of  importance,  I  knew  of  nothing 
which  I  thought  would  be  of  interest  to  the  members,  as  the 
greater  number  of  them  were  older  in  experience  than  I,  but  that 
I  was  willing  to  try  and  bear  my  part  of  the  burden  of  entertain- 
ment,  and  as  there  had  been  some  pile  protections  placed  along 
our  (Darby's)  creek  to  prevent  the  washing  out  of  levees  and 
banks,  I  would  attempt  to  describe  them  as  best  I  could  in  regard 
to  their  construction  and  cost.''  I  thought  my  answer  would 
possibly  excuse  me,  and  that  I  would  be  a  listener  and  not  one  to 
be  heard;  when,  to  my  consternation,  I  received  his  reply  that 
"Facts  were  just  what  was  wanted,"  and  to  "prepare  the  paper." 

Darby's  Creek,  through  Pickaway  County,  is  a  very  crooked, 
rapid  running  stream,  with  banks  of  a  loose,  sandy  soil  mixed  witti 
gravel  and  ripples  at  every  few  hundred  yards,  some  of  which  are 
as  much  as  a  hundred  yards  in  length.  In  former  years,  before 
the  drifts  had  been  cleared  from  the  channel  and  tile  drainage  had 
assumed  its  present  proportions,  extreme  high  waters  were  quite 
frequent;  but  in  the  past  eight  or  ten  years  it  has  not  been  out  of 
banks,  except  two  or  three  times,  and  then  only  in  the  lower 
places ;  and  it  has  been  my  observation  that  erosion  was  greatest 
when  bankfull,  or  nearly  so,  than  when  it  overflowed.  It  has  been 
a  study  with  land  owners  along  the  streams  (I  would  add  here  by 
way  of  parenthesis  that  I  refer  to  those  who  believe  in  taking  care 
of  land,  and  not  those  who  allow  things  to  go  to  rack)  to  devise 
some  effective  and  cheap  method  of  protecting  banks  and  levees. 
Some  have  tried  to  do  this  by  building  cribs  of  round  timber  and 
filling  with  brush  and  boulders.  This  caused  the  wash  to  be  more 
instead  of  less,  and  were  considered  failures.  Others  have  built 
brush  dams,  excavated  new  channels  and  changed  the  course  of 
the  stream.     While  one  attempt  at  this  was  successful   others 
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failed,  and  the  expense  of  making  a  new  channel  was  considerable. 
In  the  fall  of  1887,  there  was  commenced  a  system  of  pile  protec- 
tion, of  which  there  was  put  in  at  that  time  742  feet  in  all,  which 
consisted  of  three  wings,  and  546  feet,  which  was  in  one  continu- 
ous curve  of  about  475  feet  radius,  the  piles  of  which  were  driven 
close  up  to  the  bank  and  sheeted  on  the  water  side  with  two-inch 
oak  sheeting.  But  it  is  the  wings  that  I  wish  to  speak  of.  As  to 
place  a  continuous  sheet  along  the  water  front  of  a  large  farm  that 
is  liable  to  wash  would  be  rather  expensive.  The  wings  are  con- 
structed in  the  following  manner:  No.  1  is  located  where  the 
creek  makes  a  curve  of  800  feet  radius  and  consists  of  thirteen 
piles  seven  feet  from  center  to  center,  seven  of  which  were  driven 
close  up  to  the  bank.  The  remaining  six  were  placed  across  the 
stream  at  an  angle  of  45°.  Brush  was  then  laid  across  the  line  of 
piling  well  out  into  the  stream.  The  bottom  plank  of  the  sheet- 
ing was  then  forced  down  on  the  brush  and  made  fast  by  six*inch 
wire  spikes.  The  sheeting  was  placed  behind  the  piles  on  the 
bank  part  and  is  held  in  place  by  a  backfilling  of  brush  and  gravel. 
On  the  part  which  extends  into  the  stream,  the  sheeting  is  placed 
on  the  front  or  upper  side,  and  is  secured  to  the  piles  by  six  inch 
wire  spikes.  The  top  piece  of  sheeting  is  made  double,  and  in 
such  a  manner  as  to  break  joints,  and  is  bolted  with  half-inch  bolts, 
two  to  a  pile.  The  extreme  thirty-five  feet  which  extends  into  the 
stream  is  double  sheeted,  and  in  such  a  manner  as  to  break  joints 
between  the  piles,  and  is  bolted  at  the  joints  to  a  four-inch  by  six- 
inch  stay,  placed  behind  the  sheeting,  with  half-inch  bolts.  The 
piles  were  driven  by  horse  power  with  an  800  pound  hammer. 
The  leads  were  placed  on  a  common  farm  wagon  and  were  about 
sixteen  feet  full  length.  The  length  of  this  wing  is  eighty-four 
feet.     An  estimate  of  the  cost  would  be : 

Thirteen  piles,  fourteen  feet  long  @  $1.50 $19  50 

Driving  same  @  $1.50 19  50 

Boarding  three  men  and  team 5  00 

Sheeting,  1320  feet  B.  M.  @  $68  per  thousand. . .    24  90 

Placing  sheeting  and  back-filling 10  00 

Bolts  and  spikes 3  00 

Total $81  90 
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I  would  here  say  that  the  cost  of  the  whole  742  feet  was 
between  seven  and  eight  hundred  dollars,  or  about  one  dollar  per 
foot.  The  effects  of  this  wing  has  been  to  protect  the  bank  for 
about  400  feet,  at  which  point  the  wash  originally  began,  on  the 
opposite  side,  but  since  the  wing  has  been  placed  has  begun  further 
up  the  stream.  It  also  had  the  effect  of  deepening  the  channel, 
which  before  was  about  two  and  one-half  feet  and  now  is  four  and 
one-half  feet  deep.  Wings  Nos.  2  and  3  are  built  in  the  same 
manner,  but  with  a  more  favorable  location  and  twenty  eight  feet 
less  length  in  bank  part.  No.  3  failed,  the  stream  end  having 
washed  out  when  the  ice  broke  up  in  the  spring  of  '88.  The 
depth  of  the  water  where  it  stood  is  now  about  eleven  feet.  Wing 
No.  3  is  190  feet  below  No.  2,  and  the  current  does  not  strike  the 
bank  between  them,  although  they  are  on  a  curve  with  a  radius  of 
475  feet.  One  hundred  and  sixty  feet  from  wing  No.  3  the  con- 
tinuous sheeting  begins.  My  opinion  is  that  the  better  practice 
would  be  to  cross  the  current  at  an  angle  not  to  exceed  20°,  and 
continue  the  wings  twenty  to  thirty  feet  further,  according  to  cir- 
cumstances, and  the  piles  should  be  longer  than  those  used  in  this 
case,  and  be  driven  lower  so  that  when  the  ice  breaks  up,  that  with 
a  moderately  high  water,  it  could  flow  over  the  top  of  the  wing. 
And  there  should  be  two  piles  driven  from  eight  to  ten  feet  back 
of  the  wings,  and  two  heavy  round  timber  braces  placed  at  the  end 
pile  and  the  third  from  the  end  to  insure  stability,  as  the  weight 
sustained  during  an  ice  gorge  is  tremendous.  I  am  not  aware  that 
any  engineer  was  called  on  to  plan  or  locate  the  work  that  has  been 
done,  but  I  think  that  by  being  properly  located  that  a  wing  not 
to  exceed  a  cost  of  eighty  dollars  can  be  made  to  protect  a  bank 
from  200  to  500  feet,  according  to  the  curvature  of  stream  where 
located. 
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A  Curved  Dam. 


BY 


As  almost  every  engineering  journal  for  some  time  has  been 
discussing  the  subject  of  "Curved  Dams/'  we  thought  that  the 
members  of  the  Society  might  be  interested  for  a  few  minutes  by 
the  description  of  a  curved  or  semi-circular  dam  at  Greenwood 
Lake,  near  the  City  of  Delaware. 

Sugar  Run  is  a  small  creek,  or  run,  that  has  cut  its  way  down 
into  the  slate  or  shale  until  it  has  worn  a  gully  from  ten  to  thirty 
rods  wide  and  from  forty  to  sixty  feet  deep. 

About  one  hundred  rods  above  the  point  where  this  run 
empties  into  the  Olentangy  River,  the  Delaware  and  Mt.  Vernon 
road  crosses  this  gully. 

At  this  point  the  County  Commissioners  built  an  arch  culvert 
several  years  ago.  This  culvert  is  eleven  feet  two  inches  wide, 
eleven  feet  high  and  forty-two  feet  long,  and  is  built  of  limestone 
from  the  quarry  west  of  Delaware.  The  wing  walls  were  about 
two  feet  thick,  fifteen  feet  long  and  twenty-four  feet  high  when 
they  were  first  built.  The  filling  and  embankment  were  made  ol 
boulder  clay  from  the  sides  of  the  ravine. 

In  1871  or  *72,  Mr.  F.  P.  Vergon,  the  owner  of  the  adjacent 
lands,  thought  of  the  idea  of  making  a  fish  pond  or  lake,  by 
building  a  circular  dam  at  the  upper  end  of  the  road  culvert,  let- 
ting the  ends  of  the  dam  rest  against  the  wing  walls  of  the  culvert. 
He  accordingly  went  to  work  in  1873  and  built  the  first  part  of  the 
dam.  It  is  a  semi-circle  twenty- four  feet  in  diameter  on  the  inside. 
The  stone  work  of  the  dam  is  twenty  feet  high  and  two  and  one- 
half  feet  thick,  with  earth  filling  on  the  back. 

The  stone  are  all  limestone,  except  the  top  course,  which  is 
Berea  sandstone.  They  are  laid  in  courses  which  are  from  six  to 
nine  inches  thick. 

In  1876,  Mr.  Vergon  raised  the  height  of  the  dam  seven  feet 
one  inch  by  putting  three  courses  of  Berea  stone  each  two  feet 
thick  and  one  course  one  foot  thick  on  top  of  the  dam,  and  build- 
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ing  the  wing  walls  of  the  culvert  some  ten  feet  higher,  at  the  same 
time  raising  and  widening  the  road  bed  in  proportion. 

The  only  weak  points  about  the  structure  are  the  wing  walls 
of  the  culvert,  which  are  not  strong  enough  to  bear  the  pressure 
of  the  ends  of  the  dam,  and  on  the  lower  side  the  immense 
pressure  of  the  earth  filling  behind  them,  and  notwithstanding 
tie-rods  and  braces,  will  be  down  soon. 

There  was  considerable  leakage  the  first  season,  but  since  then 
until  the  summer  of  1887,  the  level  of  the  water  has  never  been 
more  than  eighteen  or  twenty  inches  below  the  top  of  the  dam, 
but  the  frost  has  misplaced  the  upper  course  of  the  stone  work  so 
that  it  has  leaked  more  the  last  two  seasons. 

The  area  covered  by  the  lake  is  some  eight  or  ten  acres,  and 
its  length  about  three  fourths  of  a  mile  in  a  straight  line. 

The  lake  has  never  paid  anything  as  far  as  fish  are  concerned, 
but  has  been  a  paying  investment  on  account  of  the  fine  quality 
and  quantity  of  its  ice  crops,  and  the  pleasure  grounds  connected 
with  the  upper  end  of  the  lake. 

The  cost  of  the  first  part  of  the  dam  was  about  ^1200  for 
stone  work,  and  twenty  cents  per  cubic  yard  for  earth  filling;  for 
the  other  part  $ for  stone  work  and  eleven  cents  for  fill. 
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Country  Parks  and  Cemeteries. 

BY  JOHN  L.  CULLEY,  C,  E. 

There  is  undoubted  evidence  that  ere  many  decades  this  will 
be  the  wealthiest  nation  of  the  earth.  Increased  wealth  with  a 
progressive  people  means  increased  refinement.  We  are  just 
becoming  wealthy,  and  therefore  just  beginning  to  indulge  in  those 
refinements  which  riches  gratify.  The  older  eastern  portion  of  our 
country,  on  account  of  its  wealth,  has  long  since  indulged  in  these 
refinements. 

The  beautiful  and  charming  creations  of  the  landscape  art  are 
among  the  highest  expressions  of  refined  taste  that  wealth  alone 
can  gratify,  and  so  broad  is  its  philanthrophy  that  it  gives  joy  to 
all  beholders.  Whilst  it  is  true  that  pretentious  landscape  treat- 
ments require  careful  study  and  wealth  for  their  execution,  there 
are  many  things  that  come,  nearly  every  day,  to  the  engineer's 
notice,  that  could  be  made  interesting  and  contribute  to  the  sum 
of  human  joys  and  pleasures  without  increased  cost  over  the 
homely  or  ugly  way  in  which  they  are  usually  done ;  there  are 
many  simple  things,  whose  knowledge  how  to  do  correctly,  will 
contribute  to  our  usefulness  and  our  compensation.  Thus  every 
civil  engineer  should  be  able  to  correctly  locate  a  building  site, 
giving  it  the  proper  elevation,  distance  from  the  street,  and  to  the 
lawn  the  curvature  and  slope  to  realize  the  best  effect. 

There  are  in  every  hamlet  public  grounds  for  the  improve- 
ment of  which  small  appropriations  are  made,  which,  by  the 
exercise  of  a  little  thought  and  study,  may  be  rendered  exceed- 
ingly interesting.  Upon  you,  gentlemen,  in  a  large  measure, 
depend  their  salient  characteristics,  since  their  plan  and  execution 
are  in  your  charge. 

To  the  country  cemetery,  from  the  week  of  toil  and  labor,  we 
go  on  our  day  of  rest  and  recreation.  There  wc  mourn  the 
departed  and  beautify  the  last  place  of  mortal  rest.  There  the 
whole  country  goes,  and  every  day  through  the  village  park  we 
go.     These  spots  so  constantly  visited  should  be  rendered  so 
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attractive  and  interesting  that  to  each  visit  there  will  still  remain 
the  desire  to  return  and  explore  their  hidden  treasures.  The  small 
appropriations  made  for  their  improvement  can,  and  should,  go 
much  further  in  this  direction  than  they  generally  do.  It  is  to 
these,  our  country  parks  and  cemeteries,  their  conception,  plan 
and  execution,  that  your  attention  is  now  particularly  called.  A 
modern  cemetery  having  all  the  characteristics  of  a  park,  we  will 
confine  ourselves  to  its  discussion,  since  it  will  cover  both  branches 
of  our  theme. 

There  are  certain  precautions  to  be  observed  to  secure  the 
best  results  to  a  treatment.  First,  and  above  all  things,  is  its  loca- 
tion. More  cemeteries  have  been  spoiled  by  bad  location  than 
from  any  other  cause — giving  them  surfaces  that  neither  art  nor 
money  can  redeem.  The  surface  should  be  naturally  adapted  to 
the  purposes  for  which  it  is  to  be  used.  Such  careful  selection 
will  obviate  lavish  expenditure  of  money  to  render  attractive  that 
which  is  so  by  nature.  The  territory  should  not  be  so  flat  as  to  be 
taken  in  at  one  view,  nor  so  broken  as  not  to  work  up  nicely.  A 
gently  rolling  surface  easily  drained,  with  an  occasional  ravine  and 
wooded  space,  is  best  adapted  to  this  end.  These  picturesque  spots, 
abounding  in  natural  scenery,  found  in  every  section  of  the  country, 
are  the  ones  to  be  appropriated,  and  cost  no  more  than  the  illy 
adapted  ones. 

The  soil  should  also  be  carefully  considered.  Stiff,  heavy  clay 
soils  should  be  avoided,  on  account  of  their  retention  of  moisture 
and  difficulty  of  thorough  drainage,  involving  unwarranted  ex- 
penditure of  money.  Open,  porous  soils  are  the  best.  Besides 
being  self-draining,  they  are  easily  handled,  thereby  materially 
reducing  the  cost  of  their  improvement. 

Located  on  a  main  highway,  the  grounds  should  be  accessible 
to  all  parts  of  the  surrounding  country  and  removed  not  too  far 
from  the  center  of  population. 

Christen  the  spot  so  happily  located  with  a  name  appropriate 
to  it  and  its  surroundings,  whose  mention  will  awaken  interest  and 
pleasure  in  its  association.  There  is  a  fascination  in  the  names  of 
Spring  Grove,  Greenwood,  Lake  View,  Chestnut  Grove,  Lawn 
Wood,  etc. ,  that  carry  us  to  the  beautiful  spots  they  designate. 

The  grounds  are  then  surveyed,  all  interesting  objects  and 
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features  located  and  a  general  plan  of  the  whole  is  made,  provid- 
ing for  future  extensions  as  well  as  for  present  needs.  To  this  end 
drives  are  established  to  secure  easy  grades,  light  cuttings,  graceful 
alignments  and  proper  sized  sections.  The  entrance  should  be 
approached  by  a  broad  carriage  way.  The  main  drive  should  be 
distinguished  by  greater  width  than  all  other  drives,  and  by  its 
directness  should  at  once  carry  the  impression  that  it  extends 
through  the  entire  grounds,  as  in  fact  it  should.  All  other  drives 
may  be  located  at  pleasure  qnder  certain  restrictions.  The  sections 
should  never  be  so  large  as  to  be  inaccessible,  nor  so  small  as  to 
tempt  people  to  a  shorter  drive  over  them.  Sections  and  lots 
should  be  numbered,  and  the  drives  known  by  their  vicinity  to  the 
sections:  the  main  drive,  the  east  main  drive,  etc.,  or  by  similar 
designations.  All  sweet  names,  as  **  Butter  Cup  Avenue,"  etc., 
should  be  avoided,  such  designations  being  in  bad  taste. 

Shade  trees  should  be  so  planted  that  their  regularity  or 
oneness  of  kind  shall  not  become  tiresome.  At  all  times  enough 
of  the  ground  should  be  in  view  to  interest  us,  but  never  enough 
to  satisfy  the  curiosity.  The  observer  should  ever  be  enticed  to 
discover  what  lies  beyond.  Never  should  the  surface  be  so  smooth 
or  the  drives  so  exposed  that  all  can  be  seen  at  once ;  otherwise 
your  creations  would  not  be  explored.  You  may  satisfy  the  ob- 
server occasionally  with  a  straight  or  long  sweeping  drive  or  with 
a  broad  expansive  view,  but  never  his  curiosity  by  showing  him 
the  whole  at  a  single  view.  Let  the  drives  sink  from  view,  or  the 
landscape  intercept  the  desired  sight  beyond. 

This  variety  should  never  be  unmeaning,  destroy  the  harmony 
of  treatment  or  lead  to  confusion.  The  treatment  should  always 
appear  natural  —  never  strained  or  coerced.  So  refine  it  with 
sweeping,  flowing  avenues,  softness  of  surface  and  fully  developed 
growths  that  the  sense  of  the  beautiful  is  ever  present.  Beauty  is 
not  necessarily  expensive.  Many  simple,  inexpensive  things  may 
be  made  to  contribute  to  it.  Since  a  level  surface  always  appears 
flat,  the  sections  should  be  rounded  and  full.  This  is  readily  done 
by  locating  the  drives  at  a  much  lower  grade  than  the  sections ; 
first  to  secure  the  material  for  rounding  and  filling  out  the  sections 
on  either  side  of  the  drive,  and  second,  to  render  the  drives  the 
natural  outlet  for  all  drainage.      The  modest  appropriations  made 
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for  this  class  of  improvements  do  not  generally  warrant  the  luxury 
of  a  system  of  sewers.  The  drives  therefore  should  have  sufficient 
grade  to  discharge  all  the  water  conveyed  to  them.  The  fact  re- 
mains, however,  that  roads,  good  all  the  year  round,  cannot  be 
secured  without  sub-drainage,  which  is  best  done  by  a  pipe  drain 
laid  three  or  four  feet  deep  under  each  gutter  in  trenches  filled 
with  porous  material. 

To  render  their  central  portion  as  dry  as  possible,  it  is  desirable 
that  the  drives  have  considerable  crown  in  cross-section,  especially 
so  when  first  constructed,  as  the  drives  have  a  constant  tendency 
to  flatten  from  use.  A  light  crown  will  answer  for  a  drive, 
thoroughly  drained  and  sub-drained.  Even  then  there  should  be 
crown  enough  to  quickly  convey  to  the  gutters  all  surface  water. 

A  layer  of  from  four  to  six  inches  of  good  gravel  over  the 
entire  surface  of  the  drives  will  materially  contribute  to  their 
durability.  The  surface  soil  should  be  removed  before  and  re- 
placed a^ter  the  sections  are  rounded. 

Where  the  treatment  is  at  all  pretentious  it  is  customary  to 
put  down  the  entire  drive  borders  of  the  sections  with  selected 
sod,  and  to  seed  the  balance  of  the  section.  It  is  of  course, 
much  cheaper  to  seed  the  entire  lawn  of  the  sections. 

Maple  and  elm  are  the  standard  trees  for  parks  and  ceme- 
teries. They  may  be  placed  at  regular  distances  along  the  drives, 
and  in  clusters,  or  at  regular  intervals  within  the  sections.  The 
evergreen  best  serves  the  latter  place,  especially  so  when  mixed 
in  with  the  maples  and  elms.  Whole  avenues  may  be  shaded 
with  a  single  variety  of  tree,  or  one  side  of  the  drive  with  a  single 
kind  and  the  other  with  another,  or  they  may  be  alternated  on 
each  side  with  several  varieties.  Young,  healthy  trees  should  be 
planted  in  good  soil  in  the  spring. 

An  occasional  bold  feature,  as  a  straight  avenue  terminating 
a  succession  of  winding  drives,  a  rubble  walk,  etc.,  will  enliven 
the  treatment  and  give  it  a  picturesque  effect. 

When    the   grounds   are   extensive  enough   to   provide   for 
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ception  to  improve 
ilize  the  grounds  as  near  the  main  entrance  as  possible,  as  there 
a  constant  tendency  to  pass  them  and  secure  property  in  the 
remote  portions.  Once  tJius  neglected,  they  will  ever 
remain  unoccupicr].  Many  of  the  best  treatments  of  the  land  are 
cursed  with  unsalable  sections  on  this  account,  though  they  are 
of  the  most  choice  and  beautiful  within  the  grounds.  Nor  should 
more  of  the  ground  be  laid  out  at  any  time  than  to  provide  for 
actual  needs,  or  to  unnecessarily  increase  the  labor  and  cost  of 
the  proper  care  of  the  grounds.  Moreover,  sparsely  occupied 
sections  convey  the  impression  that  they  are  neither  choice  nor 
desirable.  The  economics  of  first  cost  and  the  future  care  of  all 
improvements  should  be  carefully  considered.  To  this  end, 
the  roads,  drives  and  avenues,  whilst  accessible  to  all  portions, 
^ould  be  as  limited  as  possible  in  numbers  and  extent.  To  be 
iviting,  they  should  ever  be  clean,  well  rounded  and  compact, 
id  theielore  never  in  such  quantity  as  to  tempt  neglect.  Now, 
the  best  grounds,  the  walks  are  not  worked  or  graveled,  thus 
diminishing  the  cost  of  their  maintenance, —  they  cease  to  break 
the  sward  which  should  be  one  continuous  lawn  throughout  each 
section.  Properly  considered,  the  walk  is  a  right  of  way  only  of 
the  owner  to  his  property.  A  decided  objection  to  the  old- 
fashioned  rectangular  system  of  laying  out  grounds,  was  the 
enormous  amount  of  labor  required  to  maintain  in  a  respectable 
condition  its  numerous  walks  and  drives.  Small  grounds  should 
have  but  one  entrance  ;  large  ones  as  few  as  possible,  for  besides 
the  cost  of  their  maintenance,  they  open  short  ways  through 
them,  and  lose  the  opportunities  of  disclosing  the  attractions  of 
the  grounds.  So  laid  out  should  the  grounds  be  that  people  will 
be  compelled  to  go,  as  well  as  attracted,  through  them.  Never 
more  than  two  entrances  should  be  provided,  and  those  should  be 
at  opposite  ends  of  the  grounds. 

The  chief  architectural  feature  of  a  country  cemetery  is  its 
public  receiving  vault,  which  should  be  of  a  pretentious  character, 
of  good  design,  ample  capacity,  and  located  within  a  reasonable 
distance  of  the  main  entrance.  There  should  be  a  substantial 
office  and  tool  house  at  the  main  entrance,  which  shall  shelter  the 
icsts  in  stormy  weather. 
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The  character  of  a  treatment  is  bom  with  its  conception.  Upon 
you,  then,  will  almost  entirely  depend  its  beauty,  design,  care  and 
future  management.  You  should  therefore  not  only  devise  and 
execute  its  plan,  provide  it  with  a  plat-book  containing  a  general 
plan  of  all  the  grounds  and  a  detailed  map  of  each  section,  and  a 
journal  providing  for  a  full  and  complete  record  of  every  trans- 
action, but  also  formulate  wise  rules  for  its  future  development. 
Your  selections  in  this  respect  should  be  few  and  choice.  No 
head  or  foot  stones  should  exceed  a  limited  height — say  fourteen 
inches.  No  monument  should  be  erected  unless  upon  a  good  and 
sufficient  foundation  ;  no  heavily-loaded  wagons  should  be 
allowed  within  the  premises  save  by  permission  of  the  Trustees. 
Under  their  direction  you  will  fix  the  price  of  the  lots  by  the 
square  foot,  calculate  the  contents  and  value  of  each  lot,  and  enter 
all  in  the  journal  record.  Said  rates  to  be  final,  and  to  cover  the 
cost  and  future  care  of  the  lot.  The  entire  grass  plat  to  be  in 
charge,  and  to  be  cut  and  cleaned  at  regular  intervals  without  ex- 
pense to  the  lot  owners.  It  is  therefore  important  that  no  fence, 
railing  or  lot  curb  of  any  kind  whatsoever  be  tolerated.  Such 
provision  will  prevent  any  portion  of  the  grounds  becoming  un- 
sightly from  neglect  or  decay.  The  authorities  should  direct 
what  trees,  shrubbery  or  other  ornamentation  can  or  can  not  be 
allowed  upon  a  lot  or  section,  and  designate  their  location 

To  you  they  will  look  for  these  and  other  useful  rules  for 
their  guidance. 

On  account  of  the  latitude  allowed  in  modern  art,  it  is  obvious 
that  a  great  variety  of  beautiful  results  may  be  produced  on  the 
same  ground.  It  is  a  fact  that  though  restricted  by  the  principles 
of  the  art,  no  two  treatments  are  laid  out  exactly  alike.  The 
monotony  of  the  old  style  is  not  met  here.  There  is  an  enchant- 
ment in  the  visit  to  each  of  these  creations  in  an  assurance  that  it 
is  utterly  unlike  its  kind  and  filled  with  new  and  interesting  objects. 

In  this  discussion  it  is  not  practicable  to  introduce  elaborate 
plans.  The  general  plan  here  shown  is  a  five-acre  addition  of 
comparatively  level  ground  to  an  old  geometric  cemetery.  The 
circle  In  the  center,  reserved  for  a  large  public  monument,  gave  a 
divided  character  to  the  cemetery  plan ;  being  the  central  point  of 
Attraction,  the  drives  radiated  from  it.     The  plans  would  have  been 
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altogether  different  had  this  feature  been  left  out.  The  triangula- 
tion  shown  in  this  plan  was  the  method  here  pursued  in  surveying 
the  grounds.  Stakes  are  set  at  convenient  points  and  the  sides  of 
the  triangles  measured.  This  is  the  quickest  known  method,  of 
measurement  of  this  grade  of  topography.  It  is  accurate,  rapid 
and  reliable ;  dispenses  with  the  use  of  the  transit,  and  is  very 
useful  in  reproducing  the  plans  on  the  grounds.  The  method  by 
which  the  drives  are  laid  out  is  shown  by  the  base  line  and  ordin- 
ates  thereto  on  either  side  of  Section  No.  2. 

A  detail  plan  of  one  of  the  sections  is  given,  showing  that 
though  the  section  itself  is  quite  irregular,  the  lots  closely  approx- 
imate rectangles,  which  they^  should  as  near  as  possible.  The 
dimensions  are  usually  restricted  to  lot  lines  from  ten  and  twenty- 
five  feet  long.  The  variety  in  the  size  of  the  lots  explains  the 
necessity  for  the  valuation  of  the  lots  by  the  square  foot.  For 
the  convenience  of  publication,  the  drawings  here  shown  are 
greatly  reduced  from  their  proper  dimensions. 

[See  drawings  on  following  pages.] 
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Mr.  Strawn:  Mr.  President,  one  of  the  difficulties  that  the 
engineer  will  run  across  in  selecting  a  cemetery  is  to  find  one  that 
will  fulfill  anything  like  the  description  Mr.  Culley  has  given ;  that 
is,  that  it  must  not  be  closer  than  two  hundred  yards  of  any  hamlet 
or  dwelling ;  I  know  of  two  or  three  places  now  that  have  hunted 
the  country  over  for  a  place  to  bury  their  dead  and  while  they 
have  not  exactly  filed  them  away  in  pigeon  holes  until  they  could 
find  a  place,  they  have  been  put  to  great  inconvenience;  they 
have  buried  in  a  temporary  place  until  they  could  get  such  a  place. 
I  heard  a  gentleman  describe  how  they  buried  people  in  New 
Orleans;  he  said  they  did  not  have  cemeteries  there  like  they 
have  in  this  part  of  the  country ;  there  are  no  graves  dug  down 
below  the  surface  of  the  earth;  the  grave  is  raised  up;  that,  of 
course,  would  not  be  in  accord  with  Mr.  Culley's  idea  of  beauty ; 
another  thing  is  to  get  the  proper  kind  of  soil;  I  remember  of 
hunting  for  a  location  for  a  Catholic  cemetery  about  two  years  ago, 
and  there  were  a  number  of  places  that  seemed  to  be  very  nice  but 
unfortunately  there  was  some  little  hovel  or  hut  within  two  hundred 
yards  of  where  you  wanted  to  get  the  ground,  and  we  had  to  go 
some  place  else,  so  we  were  driven  to  a  place  about  three  times  as 
far  as  was  desirable,  and  then  it  was  not  at  all  desirable,  and  to  put 
it  in  proper  shape  was  very  difficult.  Mr.  Culley *s  paper  is  worthy 
of  study,  and  I  personally  thank  him  for  what  he  has  done  for  us. 

Mr.  Culley :  In  reference  to  the  matter  of  names  I  will  state 
that  the  names  given  to  avenues  are  apt  to  be  too  sweet  for  any 
thing ;  as  a  rule,  cemeteries  or  parks,  particularly  cemeteries,  have 
the  drives  designated  by  the  location  of  the  section,  for  instance, 
drive  on  east  side  of  section  two,  etc.  I  think  these  sweet  names 
are  in  very  bad  taste.  Mr.  Strawn  in  speaking  of  the  manner  of 
burying  the  dead  of  New  Orleans  reminds  me  that  my  attention  was 
called  to  the  manner  of  burying  the  dead  in  the  old  country,  where 
land  is  very  valuable;  a  whole  family  use  one  grave;  when  the  first 
interment  is  made,  the  casket  is  buried  very  deep,  say  about  ten 
feet,  then  when  the  next  interment  is  to  take  place  that  casket  is 
placed  on  top  of  the  last  one,  etc.,  and  one  grave  answers  for  the 
whole  family. 

Mr.  Bowen :  I  would  like  to  ask  Mr.  Strawn  what  he  thinks 
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fbf  cremation  as  compared  with  the  common  method  of  disposing! 
|lif  the  dead. 

Mr.  Strawn:  I  do  not  like  that  idea;  it  always  had  in  my 
'  mind  a  kind  of  forecast  of  what  might  be  a  hot  place,  and  1  never 
liked  the  idea  of  the  thing  being  made  hot  for  me,  and  for  that 
reason  I  object  to  it. 

Mr.  Bowen:  On  the  ground  that  your  dislike  is  entirety 
personal. 

Mr.  Strawn :  Nearly  all  our  dislikes  are  personal. 

Mr.  Nicholson:  The  paper  made  some  allusion  to  tisee-plant- 
ing  in  cemeteries ;  if  there  are  any  members  present  who  remember 
Spring  Grove  about  twenty  years  ago  you  will  remember  that  it 
was  very  beautiful  then ;  it  is  still  very  beautiful,  but  to  my  mind 
not  as  handsome  as  many  years  ago ;  the  cemetery  is  partly  on  low 
ground  and  partly  on  hilltops;  when  the  trees  were  siiall  there 
were  most  beautiful  views  down  these  glens,  but  since  tlie  trees 
have  grown,  it  is  almost  impossible  to  obtain  a  view ;  the  trees  are 
now  so  large  that  you  cannot  overlook  them.  It  is  the  same  way 
in  Eden  Park;  that  park  is  rapidly  losing  its  beauty;  the  forest 
tree  cra-ie  that  they  have  down  there  has  led  them  to  plant  the 
entire  park  with  trees  and  the  consequence  is  that  the  beautiful 
vistas  that  you  have  of  the  Ohio  River  are  entirely  cut  off. 

The  Chair:  Mr.   Culley  speaks   of    one   custom    in   the   oli 

^ country;  there  is  another  custom  prevalent  in  one  of  the 
Wuntry  cities,  I  am  informed,  which  is,  that  a  permit  to  bury  in 
l|hc  public  cemetery  is  simply  a  lease  for  thirty  years  of  the  land; 
at  the  end  of  the  thirty  years  the  body  is  disposed  of  and  they 
have  a  right  to  use  the  ground  for  the  next  one. 

Mr.  Nicholson:  In  New  Orleans  it  is  necessary  to  bury  above' 
ground;  almost  the  entire  city  is  only  a  foot  or  two  above  sea 
level;  it  is  only  necessary  to  dig  a  foot,  or  at  the  utmost,  three 
feet,  to  reach  a  well  or  cistern,  and  cellars  are  unknown  ;  the 
burials  are  really  In  tombs;  anew  cemetery  was  started  some 
ten  or  fifteen  years  ago.  which  has  grown  to  be  a  very  handsome 
cemetery  on  what  is  called  Mittery  Ridge;  it  is  halfway  between 
the  Mississippi  River  and  Lake  Pontchartrain ;  the  distance  is  four 
miles  across,  and  between  them  is  what  is  called  Mittery  Ridge; 
the  greatest  height  is  four  feet  above   Lake  Pontchartrain.     They 
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manage  to  have  burials  in  that  cemetery  in  the  ground  instead  of 
in  the  tombs ;  they  have  laid  that  out  in  modern  system  as  de- 
scribed by  the  gentleman  in  his  paper. 

Mr.  CuUey:  In  a  paper  of  this  kind  it  is  impossible  to  cover 
the  whole  subject ;  the  question  arises  as  to  the  location  of  the 
potter's  field ;  in  some  places  they  have  been  placed  in  most  out- 
landish locations,  but  in  late  years  a  great  deal  of  attention  has 
been  paid  to  that,  and  choice  portions  of  the  cemetery  given  to 
this  purpose ;  in  many  of  our  cemeteries,  the  choicest  part  of  the 
cemetery  has  been  given  to  this  purpose ;  that  is  the  case  with 
Woodlawn  Cemetery. 

Mr.  Brown :  What  do  you  think  of  the  growth  of  the  process 
of  cremation? 

Mr.  Culley:  I  am  decidedly  in  favor  of  it,  but  while  we  have 
cemeteries  we  must  provide  for  them. 

Mr.  Davis:  I  would  like  to  ask  Mr.  Culley  whether  he  has  had 
any  experience  in  sodding,  in  getting  the  grass  to  grow  on  the 
lawns ;  whether  he  practices  sodding,  or  what  kind  of  grass  he 
uses?  (Mr.  Culley  here  explained,  by  diagram,  his  method  of 
sodding  lots.) 

Mr.  Culley:  The  best  sod  for  sodding  is  clay  sod.  This  fall  I 
was  in  Erie,  and  they  told  me  that  the  best  sod  they  got  was  a 
very  sandy  sod ;  the  best  in  our  section  is  clay  sod. 

Mr.  Harvey:  The  question  that  interested  me  considerably 
in  the  construction  of  cemeteries,  was  how  to  secure  uniformity 
in  the  construction  of  these  slopes  ;  and  as  this  figure  has  not 
been  discussed,  I  would  like  to  ask  a  few  questions  in  regard  to 
these  slopes.  (Mr.  Culley  here  explained  by  diagram  on  the 
board.) 

Mr.  Culley:  The  slopes  would  depend  entirely  on  the  soil; 
if  it  is  a  good,  strong  soil,  one  and  a  half  to  one  would  be  ample; 
of  course,  if  it  was  sandy,  it  would  have  to  be  more. 

Mr.  Strawn:  In  locating  your  curbing  and  ^drives,  I  would 
like  to  ask  whether  you  locate  all  of  these  from  your  primary  tri- 
angulations? 

Mr.  Culley :  Yes  sir. 
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Water  Supply — Difficulties. 

BV  H.    F.    DUNHAM. 

When  invited  by  your  honored  President  to  bring  a  paper  to 
this  meeting  of  the  Ohio  Society,  I  think  1  should  have  declined 
had  it  not  been  for  the  opportunity  an  acceptance  offered  to  ex- 
press to  you  all  my  deep  appreciation  of  the  honor  shown  me. 
At  least,  if  I  am  successful  in  such  expression,  the  paper  will  be 
in  one  particular  satisfactory  to  me,  and  by  making  it  very  brief 
—  for  I  know  the  value  of  your  time  at  these  meetings  —  I  may  I 
hope  to  prevent  it  from  greatly  displeasing  you. 

I  was  requested  to  touch  in  this  paper,  upon  some  of  those 
difficulties,  in  the  supply  of  water  to  cities  and  towns,  which  are 
increased  by  an  increase  of  population,  and  by  that  natural  tenden- 
cy in  the  population,  whether  it  is  dense  or  not.  to  leave  undone 
that  about  which  it  ought  to  be  particularly  active, 

I  am  aware  that  upon  no  other  topic  is  there  quite  so  much 
risk  to  the  reputation  of  a  writer,  for  the  criticism  first  made  may 
imply  his  desire  to  create  a  sensation,  and  the  one  last  made,  his 
anxiety  to  profit  by  the  sensation  he  has  created.  There  is,  how- 
ever, in  a  Society  like  this,  common  ground,  and  we  are  all  glad  of 
it,  upon  which  a  man  may  firmly  stand.  When  in  his  every  day 
practice  he  encounters  obstacles  that  he  is  powerless  to  remove, 
and  against  which  his  insight  and  skill  is  insufificient  to  enable  him 
to  make  much  headway,  then  he  should  deem  it  a  privilege  to 
state  his  troubles  plainly  and  fairly  before  such  a  body  and  beg 
for  sympathy,  counsel  and  assistance. 

In  a  spirit  quite  like  this  I  venture  to  refer  to  certain  abuses 
of  vested  rights,  by  organizations  second  in  importance  to  none 
in  the  country  —  by  the  railway  companies  of  the  United  States. 
I  know  something  of  the  pride  we  all  feel  in  our  railway  passen- 
ger service  —  the  finest  in  the  world  —  trains  that  are  palaces, 
speed  that  is  wonderful,  approaching  that  of  the  swiftest  bird,  but 
gentlemen,  there  never  has  been  from  the  earliest  age  of  reptiles 
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to  the  present  time,  a  slimy  monster  nor  a  half>developed,  loose- 
jointed  creature  that  moved  upon  a  dark  continent  or  a  guano- 
covered  island  with  such  freedom  and  such  filth  as  that  which 
marks  the  movements  of  our  idolized  passenger  trains  —  limited 
and  unlimited. 

Over  a  large  portion  of  our  country,  cities  and  towns  are 
now,  and  must  continue  to  be,  supplied  with  water  from  springs, 
from  small  streams,  from  drainage  areas  where  artificial  structures 
may  increase  a  limited  supply.  The  places  best  adapted  to  fur- 
nish  water  under  these  conditions  are  well  known  to  the  engineer. 
The  thinly  settled  wooded  districts,  on  each  side  of  some  ravine, 
the  springs  that  flow  uninterruptedly  just  where  the  base  of  some 
high  hill  rises  from  the  plain ;  the  little  brook  that  finds  its  way  over 
the  long  distance  that  separates  it  from  any  larger  or  better  body 
of  water ;  all  these  are  to  be  kept  in  mind  and  should,  as  occasion 
demands,  be  utilized.  Under  the  laws  in  many  of  our  States  the 
inhabitants  of  a  district  tributary  to  such  a  source  of  supply  have 
no  right  to  create  or  maintain  a  nuisance.  The  rights  of  the 
larger  number  must  be  regarded.  If  a  case  of  fever  occurs  it  is 
generally  known  and  may  be  isolated.  In  more  than  one  of  our 
States  active  commissions  are  giving  close  attention  to  these  sani- 
tary questions,  and  good  results  are  certain  to  follow. 

But  now  above  all  other  places,  the  bank  of  the  tumbling 
brook,  the  steep  side  of  the  ravine,  the  terrace  upon  the  hill  just 
above  where  the  springs  flow,  these  are  most  likely  to  be  marked 
off*  by  two  steel  rails,  and  wherever  the  rails  lead  the  filth  dis- 
tribution follows,  both  ways,  in  season  and  out  of  season,  in 
station  and  out  of  station,  naturalized  and  unnaturalized.  And 
when  the  engineer,  familiar  with  the  history  of  Plymouth,  Penn- 
sylvania, or  with  that  of  other  cities,  or  with  the  more  discourag- 
ing fact  that  certain  diseases  come  from  we  do  not  yet  know  where, 
takes  a  portion  of  a  railway  embankment  into  the  middle  or  into 
any  part  of  such  limited  water  shed,  his  method  is  neither  a  good 
nor  a  justifiable  method.  But  what  else  may  he  do?  The  ques- 
tion is  not  an  imaginary  one. 

If  permitted  to  be  facetious  one  might  hint  at  the  explanation 
of  the  size  of  the  earth  —  somewhere  advanced,  that  is  due  to  the 
fall  of  meteors.      But  no  similar  thee  y  will  apply  to  railway  em- 
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ikments;  besides  the  natural  denuding  agencies  other  forces  are 
at  work.  Following  every  train  there  is  a  rush  of  air  which  lifts 
autatnn  leaves  and  line  sand,  and  whatever  else  may  be  of  me- 
dium density,  into  the  cars,  and  the  traveler,  scarcely  able  to 
breathe,  it  may  be,  is  certainly  able  to  reflect  that  the  tie-dried 
dust  by  which  he  is  surrounded,  was  but  recently  surrounded  by 
some  fellow  passenger. 

But  I  have  no  desire  to  divert  attention  from  the  pressing 
facts  and  the  main  question.  What  shall  the  engineer  I  have  re- 
ferred to  do?  And  as  the  country  becomes  more  densely  settled 
and  the  passenger  traffic  increases,  the  question  asked  becomes 
the  more  vital. 

It  is  easier  to  say  what  others  should  do.  These  roads  have 
the  right  of  "  Eminent  Domain  "  it  is  true,  but  they  do  not  have 
even  that  right  for  manurial  purposes.  Through  State  legislation  - 
if  necessary,  and  by  the  aid  of  earth  closets  or  other  suitable  de-l 
vices,  every  train  should  be  made  to  manifest  the  common  I 
hygienic  sense  that  was  formerly  noted  in  the  behavior  of  thej 
common  hygienic  wild  cat,  now  railway  driven  from  his  oldfl 
haunts  disgusted. 

Concerted  action  by  engineers  would  be  helpful.  Only  a  few 
rears  «^o  that  respected  body,  the  American  Society,  succeeded 
I  regulating  the  movements  of  railway  trains  in  the  country  to 
our  great  advantage.  Without  legislation  or  delay,  it  should  be 
possible  to  regulate  the  movements  of  the  chronically  disordered 
portion  of  those  trains. 


DISCUSSION. 


Mr,  Judson:  Mr.  President,  I  would  like  to  say  just  a  word  ' 
on  this  subject.  It  is  a  very  difficult  matter  to  get  pure  water, 
and  wc  should  throw  all  the  safeguards  around  it  that  we  can;  and 
[particularly  is  that  the  case  where  it  is  taken  from  i  natural  water 
as  this  paper  contemplates.  But,  on  the  other  hand,  it 
heeins  to  me  that,  while  Mr.  Dunham  has  set  forth  something  that 
pay  be  a  danger,  and,  while  I  suppose  the  pollution  of  water  in 
[his  way  might  be  possible;  but  I  can  hardly  go  as  far  as  Mr. 
bonhann  has  gone,  in  saying  that  there  is  any  real  danger  from  the 
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depositing  of  this  material  on  the  road  bed  itself.  It  is  true,  we 
do  protect  these  water  sheds  by  cert." in  regulations;  for  instance, 
a  village  on  that  water  shed  shall  not  discharge  its  sewage  into 
running  water  which  is  used  for  drinking  purposes.  This  is  per- 
fectly proper,  of  course;  but,  on  the  other  hand,  we  do  not  at- 
tempt to  prevent  a  farmer  from  distributing  manure  over  his  land, 
although  it  may  be  the  next  rain  will  wash  a  portion  of  that  into  the 
water;  in  other  words,  it  seems  to  me  the  same  rule  would  pre- 
vent the  farmer  from  improving  his  land.  It  seems  to  me  there 
is  a  limit  beyond  which  we  cannot  go.  The  pollution  to  which  he 
refers  of  the  water  at  Flyoiouth.  Pennsylvania,  if  I  remember  cor- 
rectly, was  actually  done  by  one  man  who  lived  near  the  source 
of  the  water  supply,  up  near  the  top  of  the  mountain.  The  im- 
purity was  carried  down,  and  the  people  drinking  the  water  were 
taken  down  with  typhoid  fever.  Of  course,  something  of  that  kind 
might  happen  from  a  train  passing  over  a  stream,  but,  as  I  said, 
I  don't  think  that  a  deposit  of  this  material  upon  the  road-bed 
would  create  any  particular  danger.  Now.  the  people  along  the 
Ohio  River  and  other  streams  are  taking  their  water  supply  directly 
from  these  rivers  into  which  is  discharged  the  sewage  of  towns 
and  cities  higher  up  the  streams.  Now,  that  looks  dangerous,  but 
in  practice  we  find  that  these  people  have  done  that  thing  right 
along  and  without  any  harm  so  far  as  we  have  seen,  Of  course, 
in  certain  cases  it  may  have ;  that  is  a  case  where  there  is  no  chance 
for  the  sewage  to  be  exposed  to  the  air. 

Mr,  Strawn :  In  other  words,  you  shall  not  pollute  the  stream 
until  it  gets  below  where  we  lake  our  water  from.  It  was  my 
intention  to  present  something  upon  this  subject  at  this  meeting, 
but  circumstances  which  surrounded  me,  and  which  I  shall  not  now 
speak  of,  prevented  me  entirely  from  doing  anything  in  that  line. 
All  those  of  you  who  are  familiar  with  the  great  river  know  of  the 
extent  of  the  pollution  of  its  waters.  The  refuse  from  Pittsburgh 
and  Allegheny  come  right  down  to  Rochester  and  Beaver  and  all 
those  towns  along  there,  and  they  guide  their  sewage  into  the 
river,  and  it  comes  on  down  to  Liverpool,  and  they  take  their 
water  right  from  the  river  without  filtering  it,  and  discharge  their 
sewage  into  the  river.     About  three  miles  below  is  WellsviUe,  aad 
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[t  takes  its  water  and  discharges  its  sewage.  Right  below  is  Steu- 
benville,  and  when  it  gets  to  Cincinnati  you  can  have  some  idea 
what  the  quality  of  the  water  is  at  certain  .stages  and  certain 
seasons.  There  should  be  something  done  to  protect  our  streams 
that  are  made  not  only  our  carriers  of  steamboats  and  freight,  but 
carriers  of  our  sewage  and  suppliers  of  our  drinking  water,  and 
water  for  domestic  use  in  general.  That  is  the  kind  of  soup  that 
is  dished  up,  and  when  I  have  been  along  the  Ohio  River  the  time 
of  freshets,  I  have  seen  the  carcasses  of  half-rotten  horses  and 
cattle  floating  down,  and  knowing  that  the  people  right  along 
there  were  drinking  that  kind  of  soup,  ox-tail  soup  I  suppose  you 
would  call  it,  and  seeing  the  masses  of  filth  crowded  and  dumped 
right  over  the  banks  from  water  closets,  and  filth  put  into  old 
barrels  and  dumped  where  the  little  freshet  coming  down  would 
carry  it  away;  it  is  an  outrage  on  humanity,  and  I  do  hope  the 
inventive  genius  of  a  Yankee  will  be  brought  to  bear  upon  the 
great  problem  and  soWe  it,  that  we  may  not  have  this,  which 
seems  to  be  the  most  indecent  thing  in  modern  civilization.  We 
have  our  beautiful  carriages  and  fine  horses  and  beautiful  harness, 
and  keep  drivers  and  all  that,  and  yet  we  are  drinking  this  mixture 
as  our  daily  beverage.  It  is  an  outrage;  I  can  hardly  think  ofl 
anything  so  indecent  as  to  drink  Ohio  River  water. 

There    is    no    knowing  what  a    person    will  drink  or  ' 
he  docs   not  drink    unless   he   can    see    the   source   from   which 
it  comes.     We   should   certainly   Iry   to  devise  some   means  for 
keeping  pure   the  streams  which   supply  our  drinking  water  and 
presenie  it  from  this  terrible  pollution  that  is  becoming  worse  and 
worse  every  year.     The  Ohio  River  is  perhaps  one  of  the  very 
worst  on  this  continent,  and  perhaps  has  more  filth  than  any  other 
stream  that  fiows  on  the  surface  of  this  continent  anywhere.     I^ 
»pcak  of  this  because  I  have  lived  close  by  the  Ohio  River  andu 
been  along  it  so  often.     I  have  probably  become  kind  of   soured; 
inst  that  kind  of  beveraj;e. 
Mr.  Bowen;  There  is  no  question  that  the  subject  under  con-S 
sideration  is  one  of  considerable  importance.     The  habit  of  throw- 
ing offall  into  the  creeks  and  streams  and  rivers,  and  this  way  of 
polluting  the  water  courses  is  entirely  too  genera!,  and  the  sooner 
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it  can  be  remedied  the  better.  Every  town  with  proper  sanitary 
arrangements  must  have  sewage,  and  that  sewage  must  go  some- 
where. Unless  it  is  discharged  into  the  river,  they  must  dispose 
of  it  by  cremation  or  some  other  plan.  That  is  probably  the 
cleanest  way  of  getting  rid  of  it.  There  have  not  many  of  our 
towns  in  this  country  come  to  that  yet;  possibly  in  the  future, 
more  of  them  will  adopt  that  plan ;  some,  I  believe,  already  have. 
There  is  this  about  the  river  business:  to  take  the  amount  of  sew- 
erage that  is  deposited  in  all  the  river  tributaries  of  the  Ohio  and 
the  towns  and  cities  on  the  Ohio,  and  then  try  to  determine  what 
that  mass  would  be  when  it  got  to  New  Orleans,  it  would  seem 
that  it  would  be  simply  a  river  of  excreta.  But,  when  we  get  to 
New  Orleans,  or  any  of  those  lower  cities,  we  do  not  find  that 
condition  of  things.  I  understand  that  the  character  of  the  water 
is  bad  enough,  but  not  as  bad  as  our  computation  would  make  it. 
I  don't  suppose  the  condition  of  things  will  ever  come,  in  this 
country,  when  every  town  and  city  and  village  will  have  its  crema- 
tory to  dispose  of  its  sewerage  and  discharge  nothing  into  its 
streams.  It  may  possibly  be  in  the  far  future,  but  so  remote  that 
I  do  not  suppose  any  of  us  or  any  of  our  children  will  see  the 
time.  Now,  if  I  understand  Mr.  Dunham's  paper  right,  I  am  in 
doubt  as  to  how  to  consider  it.  I  am  inclined  to  think  that  the 
whole  thing  was  written  in  a  facetious  moment  about  Christmas 
time. 

Mr.  Judson:  There  is  just  one  word  more  I  would  like  to  say, 
and  that  is,  that  it  seems  to  me,  as  Mr.  Bowen  has  just  said,  that 
there  is  danger  in  this  matter  of  putting  too  fine  a  construction 
upon  it.  If  we  stop  a  moment  and  think  what  it  is  in  sewerage 
matter  that  makes  it  dangerous,  I  think  we  will  say  that  this  dan- 
ger that  Mr.  Dunham  pictures,  is  really  imaginary.  There  is  cer- 
tainly a  principal  matter  which  we  will  call  the  nitrogen  or  active 
matter,  now  in  that  form  it  is  dangerous,  but  when  changed  into 
the  nitrates  it  becomes  harmless,  and  after  that,  as  I  understand, 
the  taking  of  it  into  the  system  is  not  dangerous.  If  we  stop  and 
think  a  moment,  the  fertilizers  of  the  soil  are  changed  and  taken 
into  the  system  again.  Now,  as  I  understand  it,  the  real  danger- 
ous part  that  he  pictures,  for  instance,  in  the  Plymouth  case,  that 
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nger  there  are  the  germs  of  disease  that  are  contained  in 
fie  stream,  called  microbes,  or  something  of  that  sort,  and  that 
ilc  still  alive,  it  is  taken  into  the  human  system.  That  is  the 
theory,  at  least.  Now,  if  that  material  could  be  exposed  long 
enough  for  these  to  decay,  which  would  be  only  a  short  time,  if 
exposed  in  the  air,  the  greater  part  of  the  danger  has  passed 
a  way. 

The  Chair:  Right  on  that  point  I  remember  Mr.  Shrcve, 
whom  wc  know  and  respect,  tetls  mc  something  of  the  situation 
in  Mexico,  where  he  now  is;  and  he  tells  me  that  they  have  a 
state  of  things  there  which  in  this  moist  climate  would  make  the 
death  rate  very  great.  He  says  there  is  no  sewerage  there  at  all, 
and  very  little  attention  is  paid  to  having  water  closets  or  any 
thing  of  that  kind,  tie  says  the  air  is  so  dry  that  there  is  scarcely 
any  offensive  odor,  and  the  dead  animals  there  give  out  but  very 
little  bad  smells;  that,  although  the  city  of  Mexico  has  a  very 
high  death  rate,  it  cannot  help  it  even  then,  there  is  so  much  filth 
there.  He  thinks  with  a  moist  atmosphere  it  would  be  unin- 
habitable. 

Mr.  Brown;  In  regard  to  one  or  two  statements  made  about 
the  effect  of  the  sewage  discharged  into  the  Ohio  River,  upon  the 
health,  for  instance,  of  Cincinnati,  1  think  it  was  this  summer  a 
year  ago,  if  I  remember  rightly,  that  Cincinnati  had  almost  an 
epidemic  of  typhoid  fever,  which  was  claimed  to  be  the  result  of 
impure  drinking  water.  If  1  live  as  long  as  I  ought  to.  I  expect 
to  sec  the  majority,  if  not  all  the  towns  in  Ohio,  adopt  some  other 
method  of  disposing  of  their  sewage,  other  than  turning  it  into  , 
the  streams.  1 

In  the  New  England  States,  Massachusetts,  for  instance, 
there  are  a  large  number  of  towns  in  the  eastern  part  of  the  State 
that  do  not  dare  to  turn  their  sewage  into  the  streams,  because 
the  water  is  used  for  drinking  purposes  lower  down.  Whether 
such  laws  should  be  passed  by  this  State  or  the  United  States  is  a 
question.  In  regard  to  the  Ohio  River,  for  instance,  what  control 
would  the  Legislature  of  Ohio  have  over  the  Ohio  River.  It 
tees  not  belong  to  us.  It  belongs  to  Virginia  and  Kentucky.  I 
list  happened  to  think  of  it  a  moment  ago,  and  the  Virginians 
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and  Kentuckians  could  turn  all  the  sewage  they  wanted  to  ii 
and  we  couldn't  prevent  them. 

Mr.  Arnctt:  Gentlemen,  I  ask  for  information;  are  the 
microbes  of  disease,  animal  or  vegetable? 

Mr.  Judson:  Well,  I  am  not  very  well  up  in  the  science  of 
biology,  and  so  I  couldn't  very  well  answer  the  gentleman's  ques- 
tion, but  I  suppose  they  are  animal  life. 

Prof.  Orton:  Vegetable  some  of  them  are,  1  think.  In  con- 
nection with  this  discussion,  I  presume  the  case  of  Bellaire  will 
come  to  the  minds  of  some  of  you.  The  water  supply  of  Bellaire 
was  polluted  by  the  discharge  of  the  Wheeling  sewage,  and  the 
pestilence  has  broken  out  there  in  two  successive  seasons.  I 
thought  likely  Mr.  Strawn  would  have  reference  to  that  in  the  re- 
marks he  made.  I  presume  you  are  more  familiar  with  the  case 
of  Bellaire  than  I  am,  but  the  Board  of  Health  examined  the 
matter,  and  had  an  analysis  of  the  water.  The  people  that  got 
water  from  wells  in  that  case  were  protected.  Prof.  Brown  has 
spoken  of  the  case  of  Cincinnati.  I  think  in  both  these  cases  that 
the  sewage  came  from  some  place  closer  at  hand  than  from  these 
distant  cities,  but  in  reference  to  the  pollution  that  might  come 
from  railroad  trains.  I  do  not  know  of  a  belter  way  to  dispose  of 
excreted  matter  than  to  leave  it  on  the  soil,  but  when  it  comes  to 
the  matter  of  pollution  of  our  rivers  by  the  discharge  of  sewage, 
that  is  a  different  question.  While  there  is  a  correction  going  on 
there  in  the  process  of  nature,  still  where  a  large  amount  of  this 
sewage  is  aggregated,  no  man  knows  how  far  these  germs  may  be 
carried.  1  share  in  the  hope  which  my  friend,  Prof.  Brown,  ex- 
presses, that  before  another  generation  goes  by,  that  towns  and 
cities  will  be  forced  to  dispose  of  their  sewage  in  some  other  way, 
and  not  leave  it  to  the  little  rivers.  Cities  upon  the  great  rivers 
can  trust  to  the  great  rivers.  The  Mississippi  water  is  fair  at  New 
Orleans,  but  that  does  not  help  us  on  the  smaller  streams.  It 
doesn't  help  us  in  the  city  of  Columbus.  We  have  a  great  sewer 
now  being  constructed,  and  while  we  carry  below  the  city,  1  think 
it  a  short-lived  policy,  and  1  think  we  will  be  obliged  to  correct  it 
before  another  generation  goes  by.  We  have  the  use  of  the  soil 
for  the  correction.  If  this  infiltration  is  carried  on  in  the  proper 
way  the  geriii.s 
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It  wss  about  the  year  18.18  when  Abraham  Hahn,  then  a 
resident  of  the  village  of  Bucyrus,  conceived  the  idea  to  dig  a  mill 
race,  from  what  was  then  a  swamp,  on  lands  owned  by  Col. 
Zalmon  Rowse,  which  were  situated  on  the  line  of  the  dividing 
ridge,  from  which  the  water  shed  to  the  Great  Lakes  and  the  Gulf 
of  Mexico.  The  Idea,  when  carried  into  effect,  did  not  prove  to 
be  a  financial  success  to  Hahn,  so  far  as  mill  race  was  concerned, 
but  on  August  14th,  1838.  Hahn's  endeavors  were  rewarded  by 
the  finding  of  "the  mastodon  skeleton,"  which  brought  him  a 
snug  sum  of  money  that  relieved  him  financially,  and  aided  him 
tnatetially  in  banishing  the  mill  race  idea  from  his  brain.  By  the 
construction  of  this  race,  the  waters  that  formerly  went  to  the 
Gulf  via  the  "Scioto,"  were  turned  into  the  new  channel,  and 
conveyed  through  the  then  a  village,  now  the  city  of  Bucyrus,  via 
the  Sandusky,  to  the  lakes.  As  the  village  began  to  expand,  the 
mill  race  stood  in  the  road  of  progress,  and  it  was  shifted  and 
turned  to  suit  the  desires  of  the  property  owners,  until  at  the 
present  day,  scarcely  a  trace  of  the  old  mill  race  is  visible.  But 
the  diverted,  crooked,  sluggish  stream,  which  found  its  way 
through  our  city,  v.as  ever  an  eye-sore,  and  the  source  of  much 
complaint,  and,  at  whose  door,  suffering  humanity  was  ever  will- 
ing to  unload  a  good  share  of  its  sorrow.  Then  there  were  many 
who  would  testify  against  it.  charging  it  with  robbing  them  of  (heir 
dear  one,  and  their  home  of  its  life  and  sunshine,  until  "forbear- 
ance ceased  to  be  a  ^-irtue. "  Something  must  be  done,  was  ap- 
parent ;  the  iron  was  getting  hot,  and  it  wan  high  time  somebody 
must  wield  the  blow.  Who  should  it  be?  As  the  old  saying  is: 
"  What  is  everybody's  business  is  nobody's  business,"  seemed  to 
Gt  tbU  case  perfectly.  Somebody  must  strike,  to  defeat  old  grJm 
death,  who  kept  a  constant  knocking  at  the  doors,  and  who  was 
often  admitted,  one,  two,  and  sometimes  the  third  time,  in  the  saow 
tuaUy,  to  drag  away  his  innocent  victims.  I  must  acknowled|fe, 
our  ddzcns  were  careless,  or  rather  afraid,  to  move  for  fear  tbc 
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work  could  not  be  accomplished,  for  the  simple  reason:  the  lack 
of  means,  and  often  have  I  heard  the  people  express  themselves, 
when  the  subject  was  approached,  that  it  would  cost  ;j>100,000  to 
sewer  this  ** stream." 

It  was  in  the  fall  of  1886  that  I  conceived  the  idea  that  the 
old,  shifted,  turned,  and  sluggish  stream,  could  be,  ought  to  be, 
and  should  be  sewered,  if  it  was  within  me  to  devise  and  carry 
into  effect,  some  plan,  by  which  to  do  it,  and  to  make  a  grand 
sewer  system  of  the  stream  and  its  tributaries.  Being  the  city 
engineer  and  county  surveyor,  I  began  looking  up  the  sewer  laws. 
In  them,  I  found  many  stumbling  blocks.  Then  I  tackled  the  ditch 
laws.  In  them,  I  found  more  consolation,  and  in  the  treasury  of 
Crawford  County,  more  money  than  in  the  city  treasury,  and  as 
the  saying  is:  **  money  makes  the  mare  go,'*  I  did  not  know,  but 
that  with  the  aid  of  the  ditch  law,  and  a  good  deal  of  vim,  money 
would  be  the  one  essential  thing  to  make  the  sewer  go,  which 
proved  correct.  The  first  thing  to  be  done,  was  to  interest  some 
of  the  enterprising  citizens  and  the  City  Council.  So  I  made  a 
preliminary  survey,  and  approximate  estimates,  which,  for  cheap- 
ness, surprised  all.  And  instead  of  costing  ;j>100,000,  I  clearly 
showed  them  it  would  not  coat  ;j>20,000.  At  the  next  meeting  of 
the  Council,  after  my  preliminary  survey,  a  resolution  was  pre- 
sented, and  passed,  describing  the  line  of  the  improvement,  and 
what  was  desired,  authorizing  the  Mayor  to  present  the  petition 
for  the  location  and  construction  of  The  Bucyrus  Sewer  (Ditch), 
which  I  will  endeavor  to  describe.  The  petition  was  presented, 
and  its  prayer  granted  by  the  Commissioners.  I  was  ordered  to 
make  the  survey,  plans,  specifications,  and  file  my  report.  At 
this  T.  P.  I  had  begun  to  realize  what  had  been  done,  and  that  I 
had  no  small  fish  to  fry.  My  first  work  was  to  make  a  careful 
examination  of  all  the  area  to  be  drained,  ascertaining,  as  marSLS 
possible,  the  exact  number  of  acres  drained  by  each  branch,  where 
it  intersected  the  main,  its  rate  of  fall  per  100  feet,  and  the  great- 
est volume  of  sewage  or  storm  water  it  would  ever  be  likely  to 
contribute. 

After  a  heavy  rain,  I  consulted  my  storm  gauge,  to  see  the 
amount  of   water  fall,  and  made  gaugings  of  the  main  stream 
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bdow  each  tiibatary,  by  cross  sectioning  and  testing  :ts  velocity*  :r. 

every  manner  my  brain  could  devise,  until  I  had  sufncier.t  data 

upon  which  to  base  my  calculatiocs.     After  using  up  about  all  the 

%arcs  there  was,    I  felt  very  thankful  I  still  had   enough  left 

(figures)  to  express  the  result,  which  was  as  follows:     The  main 

from  stalioD  **0^'  (its  head  into  which  the  storm  waters  otf  46d 

acres  drain)  to  station  17=  17<>t>  feet,  an  egg  shape  brick  arch 

(horizootal  dia.  3'  5"  by  %-ertical  diameter  4'  3 13  ").     From  i 7  to  36, 

azcy  ir'x4'  10";  from  36  to  46,  size  4'  2''xo'  2":  from  46  to 

50,  size  5  ft  ••circle;"  from  50  to  62  an  open  ditch  to  river.     The 

reason  we  did  not  go  to  the  river  with  the  arch  was :     First,  we 

struck  a  flat  territory  and  could  not  bur>'  the  arch.     Second,  had 

no  ground  to  make  the  nil.     Third,  didn't  have  the  means  to  do 

•     it  with.     Then,  beside,  it  was  a  county  diuh^  dcn't  ycu  Stt\  a  little 

piece  of  ditch  above,  a  little  piece  below,  a  sewer  sandwiched  in 

l^etween,  to  make  the  whole  thing  go.     (^Will  tell  you  all  about 

the  mustard  that  went  with  sandwich  by  and  by.) 

In  the  near  future,  we  will  run  an  incercepting  sewer  to  tlie 
river,  to  provide  for  the  dr>'  season  or  minimum  flow. 

This  sewer  was  to  have  a  mean  velocity  of  6. 7  feet  per  second 

when  completed,  and  by  test  made  after  completion,  by  placing 

blocks  of  pine  30"  long,  8"  x  8"  square  in  the  sewer  at  the  head, 

it  traveled   through  a  distance  of  5000  feet    in  eleven    minutes, 

or  =  7.6  feet  per  minute,  but  this  being  the  surface  velocity,  it  is 

swifter  than  the  mean  velocity.     So  calculations  from  tests  made 

gives  us  surface  velocity  =  7.6  feet  per  second.     Invert  velocity 

6.08  feet,  and  mean  velocity  6. 75  feet  per  second. 

The  sewer  *  when  tests  were  made,  was  24  inches  deep  at  sta- 
tion 0,  22  inches  deep  at  **  9,'*  and  22  inches  at  **31."  and  22"  at 
10  feet  from  outlet,  and  20  inches  at  outlet;  fall  1  foot  in  217 J. 
So  through  the  first  1700  feet.  Size.  3'  o"x4'3}."  =  11.5'  area. 
Average  fall  1' in  217.5'.  Velocity  =  6.7'  per  second.  Discharge  --^ 
n.Oo  cubic  feet  per  second,  or  the  sewer  is  calculated  to  drain  the 
465  acres  with  a  rain  of  1  inch  in  every  6  hours.  Calculating  it 
all  to  reach  the  sewer  in  the  6  hours,  but  as  only  about  }{  or  Jj  will 
reach  the  sewer  in  that  time,  it  is  evident  it  will  dispose  of  2  to  t\ 
inches  of  rainfall  in  the  6  hours. 


1S4  t)Escjm>tioK  oP  A  SeWer. 

LOCATION. 

In  locating,  a  line  was  run  parallel,  and  from  4  to  7  feet  to 
the  right  or  left  of  tne  center  line,  for  both  main  and  branches  as 
the  surroundings  would  permit.  Intersection  of  all  street,  lot,  and 
alley  lines  were  carefully  noted  (from  which  to  relocate  the  house 
and  other  connections).  Every  connection  was  located  and  noted 
by  an  assistant  as  the  work  progressed  in  reference  to  the  survey 
station.  As,  for  instance,  a  house  connection  was  12  feet  below 
station  9  (all  whole  station  being  100  feet),  the  assistant  would  note 
as  follows:  At  9.12 —  6-inch  house  connections;  east  side;  John 
Smith  residence,  etc.  All  curves  had  a  radius  of  63.7  feet  (or 
were  9QP  curves).  Stakes  on  curves  were  set  every  10  feet,  except 
at  P.  C's  and  P.  T's,  and  on  tangents,  every  25'  or  50',  as  the 
necessity  of  the  case  required.  At  all  curves  the  fall  wasincreased. 
All  survey  stations  were  used  as  level  hubs,  the  invert  hubs  being 
set  from  them.  The  contractor  was  provided  with  a  board,  the 
inside  cut  to  correspond  to  the  arc  of  the  inside  of  the  curve,  and 
the  outside  to  the  arc  of  the  outside  of  the  curve.  This  board 
was  used  by  the  workmen  when  excavating  in  curves.  On  tangent 
they  used  a  line.  They  also  had  a  form  made  the  size  of 
the  excavation  to  be  made,  and,  as  the  work  was  in,  from  4  to 
6  feet  of  blue  clay,  devoid  of  stone  and  sand,  one  could  imagine 
how  perfect  skilled  workmen  could  dig  a  ditch.  It  was  so  perfect 
that  it  was  almost  impossible  to  detect  any  imperfections  with  the 
naked  eye.  Upon  the  bottom,  the  invert  block  was  placed,  and 
the  brick  work  begun  and  carried  up  to  the  springing  line  by  one 
set  of  workmen,  the  brick  being  laid  in  mortar,  made  of  one  part 
best  Louisville  cement,  and  two  parts  best  sharp  sand.  All  joints 
slipped  and  struck. 

There  were  manholes  built  at  each  side  of  the  street  and  in 
the  center  of  all  alleys,  provided  with  ventilating  covers,  galva- 
nized steps,  etc.  These  manholes  were  also  used  for  inlets  for 
storm  water  and  ventilating  shafts.  The  depth  of  the  bottom  of 
the  sewer  below  grade  at  each  street  crossing  is  12.5'. 
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thought  I  should  put  in  24,  simply  because  main  and  other  streets 
had  24-inch  and  30-inch  sewers.  Not  that  those  streets  required 
that  size,  for  I  drain  more  territory  with  Poplar  street  12-inch 
sewer  than  is  drained  by  Sandusky  avenue  Sfoot  and  Mansfield 
street  2. 5  foot  brick  arches.  I  would  ask  how  is  that  for  building 
a  sewer  out  of  proportion  ?  But,  of  course,  they  kicked  simply 
because  that  was  a  privilege  they  had.  Then  they  kicked  because 
I  did  not  put  in  traps.  Here  was  where  the  war  began,  and  I  sup- 
pose there  has  been  enough  written  and  printed  in  our  local  papers 
to  fill  a  good  size  book  in  the  past  year.  We  only  had  the  war 
on  one  street ;  that  was  Rensselear.  At  the  head  of  the  street  is 
located  a  creamery,  which,  before  the  sewer  was  constructed,  was 
compelled  by  the  council  to  cart  its  ofTall  to  the  country;  but  as 
soon  as  the  sewer  was  built  within  their  reach  they  made  connec- 
tion, and  fired  the  stuff  into  the  sewer,  and  in  less  than  a  week  I 
got  h — 1,  and  the  citizens  along  the  street  the  stench.  It  was  sim- 
ply horrible.  Limburger  cheese  was  Hoyt's  German  cologne  as 
compared  with  the  stench  that  came  up  through  those  inlets. 
They  wanted  me  to  explain.  I  did.  I  put  the  shoe  on  the  foot 
it  belonged,  and  that  made  several  of  the  citizens  mad,  who  owned 
stock  in  the  creamery  and  lived  on  the  street  near  the  openings. 
They  were  going  to  have  them  trapped,  and  they  did.  Then  I 
was  downed.  A  Board  of  Health  was  created.  I  filed  complaint, 
charging  the  creamery  with  committing  a  nuisance,  had  the  case 
investigated,  and  proved  my  points.  Then  I  wrote  an  article, 
claiming  that  if  the  creamery  was  permitted  to  use  the  sewer  as 
they  were  using  it,  they  would  stop  up  the  sewer  to  the  main, 
as  well  as  the  main.  At  this  I  got  the  laugh  on  all  sides.  But 
behold,  there  was  a  wise  looking  set  of  men,  when  one  fine  morn- 
ing in  September,  a  man  by  the  name  of  Myers  threatened  to  sue 
the  city  for  nuisance,  committed  by  the  creamery,  in  flooding  his 
cellar  with  rotten  milk.  The  wise  men,  the  Board  of  Health 
and  City  Council  Sanitary  Committee,  went  to  investigate,  and 
what  did  they  find?  Why,  the  creamery  drain  stopped  up,  4- 
inch  pipe  filled  full  of  grease  and  buttermilk,  and  it  oozing  out 
through  the  joints  and  finding  its  way  along  an  old  abandoned 
drain  to  the  said  Myers'  cellar.     Then  their  tune  was  turned,  and 
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t  to  me  to  see  what  should  be  done.     When  I  to 

r  left,  thinking  my  plan  would  be  too  hard  on  tlie  ones  that 

d  caused  us  all  so  much  trouble.   With  the  exception  o(  this  street, 

t  branch  of  the  system,  we  have  had  no  necessity  to  put  in  any 

raps,  and  if  this  branch  was  furnished  with  a  Hush  tank,  and  each 

^anch  sewer  entering  it,  provided  with  water  enough  to  deliver 

s  goods,  the  main  would  take  care  of   its  self.      But  when  you 

Undertake  to  cram  ail  the  filth,  slop  and  sewage  into  your  sewers 

{Without  providing  any  water,  the  only  means  of  navigation,  what 

E  can  you  expect  than  it  will  crj'  forth  with  a  very  strong  jw«: 

ratef !  water!  and  I  say.  give  it  water  and  air  every  lime.     Pro- 

c  all  our  sewers  with  flush  tanks,  with  automatic  or  other  valves. 

>  first  to  the  head,  "  the  house  "  drain  ;  put  in  your  tank  there; 

lat  is  the  proper  pl.ice;  have  each  one  store  his  waste  water,  and 

;  it  to  flush  the  house  drain,  or,  in  other  words,  use  your  sewage 

9  flush  your  sewer;  don't  let  it  dribble  away  all  day  long  without 

loing  any  good      Keep  a  constant  lookout  that  your  house  drain 

1  good  working  order  and  well  ventilated,   and  you  have  done 

the  duty  you  owe  yourself  and  family;  and  the  main  sewer  will 

take  care  of  itself,  and  should  it  fail  to  do  so,  it  will  sound  the 

alarm;  but  I  say  don't  trap  it,  and  deprive  it  of  its  only  mcanit  of 

warning. 

Latham  says  a  sewer  with  ventilation  is  far  more  dangerous 
than  a  steam  boiler  without  a  safety  valve.  Who  are  there  among 
alt  his  brethren  here  that  will  go  before  the  people  and  warn  them 
of  their  dangers,  or  sanction  what  he  says, 

I  would  like  to  hear  other  surveyors  of  the  State.  I  have 
thought  a  great  deal  on  this  subject  and  written  a  great  deal  on 
this  subject,  and  if  I  am  on  the  right  line,  I  would  like  to  hear 
them  say  so.  . 

DISCUSSION.  I 

Mr.  Judson:  What  material  did  you  use  for  invert  blocks? 

Mr.  Weber:  They  are  made  out  of  fire  clay. 

Mr.  Judson:  Why  did  you  give  it  such  a  fall  or  velocity? 

Mr.  Weber;  Because  I  wanted  lo  get  on  the  rafc  side.;  that  U 
the  first  sewer  I  ever  built  of  that  size;  we  went  right  through  the 
main  part  of  the  town,  under  bouses  and  barns  and  bog  pcn«,  and 
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Other  things  of  that  kind.  You  see  it  was  just  full  of  curves,  and 
there  is  one  reverse  curve  in  the  sewer;  and  on  each  curve  I  in- 
creased the  fall  a  little  so  as  to  maintain  the  same  velocity  as  nearly 
as  possible  all  the  way  through,  so  as  not  to  have  any  deposit  any 
where. 

Mr.  Davisson:  How  much  did  you  increase  the  fall  around  the 
curves? 

Mr.  Weber:  About  1.100  of  a  foot  in  10  feet.  I  set  the 
stakes  at  every  10  feet  except  on  P.  C.  and  P.  T.  Now,  if  it  had 
four  stations,  I  would  increase  it  about  5.100  of  a  foot  around  that 
curve ;  then  I  carried  the  same  grade  right  through  on  a  tangent. 

A  member:  What  was  the  radius  of  curvature? 

Mr.  Weber:  63.7  feet.     It  had  a  central  angle  of  90°. 

Mr.  Bowen :  I  would  like  to  ask  Mr.  Weber  if  he  observes 
where  the  greatest  scour  was?  Whether,  it  was  in  passing  around 
these  curves? 

Mr.  Weber:  My  observation  is  that  the  greatest  scour  is  on 
the  inside  of  the  curve.  I  have  been  looking  up  this  thing  of  ven- 
tilation and  circulation  of  a  sewer;  there  are'nine  times  out  of  ten 
that  the  circulation  in  that  sewer  is  down  stream.  I  would  like  to 
hear  why  that  is.     You  would  naturally  suppose  it  would  be  up. 

Mr.  Bowen:  Theoretically  speaking,  isn't  the  scour  on  the 
outside;  but  practically  speaking,  it  is  on  the  inside  of  this  sewer? 

Mr.  Weber:  I  believe  the  greatest  scour  is  on  the  inside  of 
this  sewer. 

Mr.  Brown :  The  place  where  the  greatest  scour  is  depends 
upon  two  things:  Upon  the  velocity  of  the  current  and  the  radius 
of  curvature.  We  have  the  same  thing  in  railway  curves.  Both 
the  outside  and  the  inside  rails  wear.  It  depends  upon  the  speed 
of  the  train  and  the  'radius  of  curvature.  Take  a  low  velocity  and 
it  will  wear  on  the  inside,  but  take  a  high  velocity  and  it  comes  on 
the  outside. 

Mr.  Weber :  I  never  was  in  there  when  there  was  much  water. 

Mr..  Davisson :  The  gentleman  speaks  about  the  circulation  of 
air  being  always  down  stream.  I  would  like  to  ask  when  he  was 
in  there,  whether  he  could  observe  any  difference  in  the  tempera- 
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;  whether  it  was  warmer  inside  than  it  was  outside   of  the 
sewer? 

Mr.  Weber:  No,  I  think  it  was  colder  in  the  sewer  than  out- 
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Mr.  Davisson:  Then  that  would  naturally  maWe  the  draught, 
luse  the  cold  air  in  the  sewer  would  naturally  press  against  the 
hot  air  outside,  and  cause  the  draught  down  the  sewer. 

Mr.  Weber:  We  had  some  parties  who  claimed  that  the 
stench  out  of  this  sewer  came  up  through  the  branches;  there  was 
nosteiJch  on  any  branch  but  one,  and  they  claimed  it  came  from 
the  main  sewer  and  came  up  through;  but  1  took  them  down  and 
showed  that  the  current  was  down  the  stream,  and  that  it  couldn't 
come  up;  they  then  put  in  a  trap  and  it  was  worse  than  ever,  1 
don't  believe  there  are  five  house  drains  built  properly  in  our  town. 
I  claim  these  matters  ought  to  be  in  the  hand*  of  the  engineer;  he 
rtainly  knows  more  about  it  than  the  people.  We  had  built  a  new 
,s  works  up  there,  and  they  were  using  crude  petroleum  and 
tiaptha,  and  one  day  the  pipe  burst  when  they  were  unloading 
petroleum,  and  it  got  into  the  sewer,  and  the  people  had  tn  hoist 
the  windows  and  open  the  doors.  It  came  in  through  the  traps. 
1  had  to  locate  manholes  there  when  it  was  five  degrees  below 
zero.  Every  thing  in  the  city,  in  the  stores,  swelled  of  the 
crude  petroleum.  Vou  couldn't  buy  a  coat  without  it  stinking 
with  that  petroleum.  I  would  like  to  ask  what  is  the  proper  mode 
of  ventilating  in  cities;  where  do  you  ventilate  and  how? 

Mr.  Judson:  At  our  place  we  ventilate  with  manholes  in  the 
center  of  the  street.  Our  blocks  are  about  500  feet  long,  and  we 
place  a  manhole  at  each  street  intersection,  and  where  the  block  Is 
very  much  longer,  we  put  one  in  between.  These  manholes  are 
limply  iron  castings,  and  are  set  down  below  the  ground,  jurt 
coming  up  even  with  the  sur^ce. 
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Mote  Ditch. 

BY    F.    M.     DAV15S0N. 

The  mote  ditch  is  located  in  the  southeast  part  of  Darke 
county,  Ohio,  arising  in  Twin  township  and  flows  north  and  east- 
ward across  Monroe  township,  terminating  at  the  east  h'ne  of  the 
county,  on  the  Miami  county  line.  Here  with  its  many  lateral 
ditches  forms  a  part  of  Ludlo  Creek,  the  main  line  of  the  ditch 
being  between  seven  and  eight  miles  in  length.  This  ditch  starts 
at  the  junction  of  two  township  ditches,  which  drain  about  1000 
acics  of  land. 

The  entire  system  was  dug  and  cleaned  out  at  various  times, 
under  the  supervision  of  the  Township  Trustees;  but,  owing  to  the 
fact  that  it  never  gave  satisfaction  under  their  superintendence,  as 
they  employed  no  one  to  level  it,  but  ordered  the  ditch  cut  a  re- 
quired depth  at  various  points  without  connected  levels,  not  con- 
sidering whether  such  work  would  make  a  good  or  bad  ditch. 

The  land  at  the  head  of  the  ditch  is  so  very  level  that  it  is 
difficult  to  tell  by  the  eye  which  way  the  water  does  run ;  and  to 
more  fully  settle  questions  concerning  the  ditch,  and  also  as  a 
means  of  last  resort,  to  make  all  parties  interested  in  the  full 
length  of  the  ditch  become  co-laborers,  and  to  get  it  out  of  the 
hands  of  the  Township  Trustees,  sought  relief  in  the  fall  of  1883, 
by  petitioning  the  County  Commissioners  for  a  relocation  of  said 
ditch.  The  Commissioners  examined  the  line  and  decided  to  grant 
the  prayers  of  the  petition,  and  on  the  26th  day  of  October,  1883, 
Elliotte  Miller  was  appointed  engineer  to  make  the  survey  and 
estimates  for  the  same ;  also,  requiring  him  to  give  bond  for  the 
proper  performance  of  his  duties  according  to  law.  Elliotte 
Miller  was  elected  the  same  fall  as  County  Surveyor  of  Darke 
county,  Ohio,  and  gave  his  official  bond  December  2d  following, 
and  was  reappointed  as  engineer  of  the  ditch  during  the  year  1884, 
with  the  same  bondsmen,  both  under  his  official  capacity  and  as 
engineer  of  the  ditch,  which  has  laid  the  foundation  for  the 
troubles  that  followed. 

The  work  of  construction  of  this  ditch  proceeded  during  the 
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Fpart  of  the  year  of  1884.  and  summer  of  1885,  and  two  oH 
these  sections  not  having  any  thing  done  on  them  were  relet, 
when  the  new  contractors  were  to  complete  the  same. 

Waiting  a  good  length  of  time  and  no  work  being  done,  the 
parties  along  that  part  of  the  ditch  became  dissatisfied  with  the 
proceedings  which  followed  the  reletting,  and  investigating  the 
subject,  found  that  the  contractors  had  been  paid  by  the  engineer's 
certificate,  and  the  money  which  they  had  paid  for  the  construc- 
tion of  the  ditch  had  been  wasted. 
L  We  give  you,   in  brief,   what  one  of   the  land-owners  said^ 

I  ' '  When  the  day  for  the  reletting  was  advertised,  several  i 

'  the  interested  parties  went  to  see  if  we  could  buy  those  sections,-" 
but  we  could  neither  get  an  opportunity  to  bid  on  thh  work,  nor 
could  we  find  out  when,  where,  or  how  it  had  been  sold.  So  we 
concluded  that  something  "was  rotten  in  Denmark.'  Now, 
shortly  after  this  sale  two  men  came  along  the  ditch,  began  work 
casting  earth  out  with  spades  for  something  near  two  hours,  leaving 
their  tools  in  the  ditch  where  they  had  worked,  and  that  was  the 
last  we  saw  of  them,  their  spades  remaining  where  they  had  left 
them  until  the  handles  were  near  rotted  off." 

On  investigation,  they  found  the  money  had  been  drawn  fcH 
the  completion  of  the  ditch. 

Now.  the  owners  of  the  land  at  the  head  of  the  ditch  filed  « 
petition  in  the  Common  I'leas  Court  of  said  county,  on  the  IGlh 
day  of  December,  1885,  bringing  suit  again.st  the  engineer  and  his 
bondsmen  for  damages,  to  the  amount  that  the  contractors  had 
failed  to  complete  the  first  eight  sections  at  the  head  of  the  ditch; 
also  damage  to  crops  by  its  not  being  completed. 

The  first  hearing  was  on  demur,  June  8,  1886,  which  v 
overruled,  when  a  partial  hearing  was  had  November  12,  I8l 
when  the  case  was  continued. 

On  January  22,   1887,  :hc  bondsmen  filed  a  motion  to  n 
the  contractors  parties  to  the  suit,  but  this  was  overruled  by  the 
Court. 

February  4,  1887,  a  motion  was  filed  to  appoint  a  committee 
to  examine  the  ditch,  and  report  its  completion  according  to  the 
spcciBcations  for  the  same.     The  committee  consisted  of  Justin 
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M.    DeFord,    County    Surveyor    of   Mercer    county, 
O'Conner.  a  practical  ditcher,  and  myself. 

We  proceeded  in  March.  1887,  to  make  the  survey,  and  take 
the  levels  on  the  line  of  the  ditch,  using  the  benches  marked  by 
ElUotte  Miller,  and  to  make  the  cuts  below  the  benches  found  cor- 
respond with  those  of  Miller's,  which  gave  us  his  grade  for  the 
bottom  of  the  ditch.  You  may  imagine  our  surprise  when  we 
had  the  work  completed  on  the  first  eight  sections,  finding  yet  to 
be  excavated  18,178.65  cubic  yards,  besides  827. -53  cubic  yards 
that  the  ditch  had  filled  since  it  was  reported  completed,  making 
a  total  of  19,CMlfi.l8  cubic  yards  to  be  excavated,  when  Miller  had 
reported  but  r2.270.o  cubic  yards  to  be  taken  out  in  the  first 
which  certainly  shows  a  very  grave  error. 

Our  work  was  performed  with  great  care,  and  in  accon 
with  what  Miller's  work  indicated  on  its  face.     By  using  Mill 
cuts,  as  shown  on  his  profile,  for  a  check  on  his  work,  where  he 
marked  new  cuts,  our  estimates  agreed  closely  with  his;  but  in  tlie 
old  ditch,  our  estimates  exceeded  his  greatly. 

While  we  considered  that  Miller  could  not  be  held  responsible 
for  a  greater  amount  than  he  reported,  yet  we  thought  it  advisable 
to  speak  to  the  attorneys  on  both  sides  of  the  case  before  sub- 
mitting our  report,  and  they  preferred  us  to  investigate  the  matter 
farther,  which  gave  rise  to  four  other  reports. 

In  our  second  report  we  assumed  that  the  level  pegs  driven  by 
Miller  were  of  the  same  elevation  as  those  driven  by  us;  and  esti- 
mated a  ditch  with  the  same  capacity  as  shown  by  him,  and  not 
paying  any  attention  to  the  grade  of  the  ditch,  letting  that  take 
care  of  itself,  as  we  knew  the  ditch  would  not  be  cut  by  it,  the 
object  being  to  obtain  a  result  with  his  figures,  which  gave  5,856.23 
cubic  yards  to  be  excavated,  besides  what  the  ditch  had  filled 
since  being  cut. 

The  third  report  was  quite  similar  to  the  second,  and  shoi 
that  there  was  yet  to  be  taken  out  5,734.32  cubic  yards. 

The  fourth  report  was  made  by  Mr,  DeFord,  on  the  h; 
esis  that  the  earth  cast  from  the  ditch  had  raised  the  banks  sligl 
and  that  Miller's  cut  averaged  0.9  of  a  foot  less  than  ours  had,  in 
our  first  report,  as  it  made  a  good  agreement  in  the  level  parts  of 
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Melt,  preserving  the  grade  reported  by  him,  which  showed 
tliat  there  was  some  foundation  for  its  assumption,  and  the  amount 
of  earth  to  be  taken' out  did  not  vary  far  from  G<JOO  cubic  yards. 
(The  exact  figures  arc  not  by  me.) 

Hie  actual  difTcrence  in  the  mean  cuts  of  the  ditch,  as  reported 
by  us  and  those  repotted  by  Miller,  was  1,12  feet.  This  looks 
unreasonable,  especially  when  the  difference  of  levels  taken  by 
Miller,  and  those  taken  by  us  showed  only  a  difference  on  Ihe 
beaches  of  about  0,2  of  a  foot  in  a  distance  of  20,000  feet.  So  in 
the  tifth  report;  we  lessened  our  cuts  1. 10  feet,  and  made  the  cal- 
culations by  sections  instead  of  by  stations,  which  showed  that 
there  was  6,393.73  cubic  yards  to  be  excavated,  but  probably  this 
calculation  was  not  so  correct  as  the  other  would  have  been,  owing 
to  the  way  in  which  it  was  made. 

Thus,  submitting  our  report  May  16.  1887,  and  recommended 
to  the  Court  that  if  actual  values  only  were  wanted,  without  regard 
to  grades,  that  the  second  and  third  reports  were  as  near  the  true 
result  as  we  could  reach.  But  if  the  Court  preferred  to  maintain 
the  Miller  grade,  the  fourth  and  fifth  reports  would  be  more  nearly 
Ihe  desired  result. 

On  the  6th  day  of  June.  1S87,  a  motion  was  made  to  set  aside 
the  several  reports,  on  the  grounds  of  their  disagreement,  and  the 
impossibility  of  finding  out  just  the  exact  amount  to  be  excavated, 
but  was  overruled  by  the  Court  The  case  was  assigned  for  June 
Vi.  1887,  and  continued  at  defendant's  costs  until  July  5,  1887, 
when  the  case  was  again  continued  to  the  next  term  of  Court,  and 
was  tried  December  -1,  1887;  a  motion  for  a  new  trial  was  filed  and 
overruled  January  3,  1888. 

April  3".  1888.  judgment  reversed  by  Circuit  Court,  and 
case  remanded  for  new  trial  before  Common  Pleas  Court,  on  the 
grounds  that  Miller  was  appointed  on  the  ditch  before  he  had  given 
fats  official  bond,  forgetting  that  he  was  reappointed  after  his 
official  bond  had  been  given. 

This  case  would  have  been  carried  directly  to  the  Supreme 
Court  from  the  Circuit  Court,  but  the  way  suit  was  brought  would 
have  necessitated  the  printing  of  all  the  papers  in  the  case,  which 
expense  alone  would  have  been  more  than  5'^00. 
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May  14,  1888,  leave  was  granted  Miller's  bondsmen  to  answer 
by  June  1,  1888,  and  June  30,  1888,  filed  first  amended  petition. 

November  30,  1888,  demur  to  amended  petition  sustained  as 
to  Miller's  bondsmen,  and  December  17,  1888,  a  second  amended 
petition  was  filed,  and  case  will,  in  all  probability,  go  to  the 
Supreme  Court  before  it  is  settled. 

If  the  courts  and  attorneys  proceed  in  this  case  with  their 
usual  degree  of  slowness,  the  young  land-owners  along  this  ditch 
will  become  hoary-headed  before  they  shall  receive  any  redress  for 
their  grievances.  We  give  you  the  above  statements,  showing  how 
time  can  be  wasted  in  litigation. 

The  land-owners  becoming  convinced  that  the  courts  would 
be  of  no  immediate  benefit  to  them,  petitioned  the  Commissioners 

* 

in  January,  1888,  for  a  new  ditch,  which  was  granted,  and  the 
writer  appointed  engineer. 

In  the  spring  of  1888  the  estimates  for  the  work  were  made, 
with  the  usual  hearings,  and  the  ditch  was  sold  July  7,  1888. 
The  parties  living  at  the  upper  end  of  ditch  petitioned  only  for  an 
outlet,  and  with  the  Commissioners  agreed  to  start  it  a  sufficient 
depth  below  the  natural  surface  to  accommodate  the  ditches  above, 
which  was  4.3  feet. 

The  grades  and  terminus  of  the  ditch,  which  are  as  follows, 
being  left  entirely  to  the  judgment  of  the  engineer: 

From  station  0  to  station  120,  a  grade  of  0.1  foot  per  station; 
from  station  120  to  station  146,  a  grade  of  0.19  foot  per  station; 
and  from  station  146  to  station  182,  a  grade  of  0.12  foot  per  sta- 
tion, where  the  outlet  terminates  in  the  boston  of  the  old  ditch. 
The  ditch  was  constructed  one  foot  wide  in  the  bottom,  with  side 
slopes  of  two  feet  horizontal  to  one  foot  vertical,  with  a  total  exca- 
vation of  33,489  cubic  yards. 

This  ditch  was  sold  at  the  low  figures  of  J>3, 171.92,  ranging 
from  eight  to  fourteen  cents  per  cubic  yard. 

At  the  lower  end  of  the  ditch  quicksand  was  struck  in  various 
places,  showing  that  a  greater  depth  was  not  practicable.  This 
work  is  nearing  completion,  and  it  will  not  be  out  of  place  to  say 
that  these  contractors  will  not  get  rich  on  this  kind  of  work.at  the 
above  prices. 
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DISCUSSION. 

Mr.  Mattison:  I  would  like  to  inquire  as  to  the  character  ( 
lesoil  where  this  ditch  was  cut? 

Mr.  Davisson:  The  soil  at  the  upper  end  of  the  ditch  is  a 
1>Uck  loam ;  at  the  lower  end  it  is  a  black  loam  and  clay  and  gravel 
loil  mixed. 

Mr.  Mattison:  What  was  done  with  the  material  taken  out  of 
the  ditch? 

Mr.  Davisson:  It  was  scraped  back  from  the  ditch,  and  leveled— 
off  to  a  width  of  thirty  or  forty  feet. 

A  member:  I  presume  all  the  work  was  done  with  scraperf 
except  these  slopes  ? 

Mr.  Davisson:  They  did  it  all  with  scoops.  They  keep  the 
team  on  the  bank,  and  attach  the  team  to  the  scoop  by  a  chain  six 
or  eight  feet  long.  They  lyill  take  out  three  or  four  scoops  in  five 
minutes  time.  They  keep  their  team  out  of  the  ditch,  and  there 
is  a  man  in  the  ditch  who  drags  the  scoop  back  into  the  ditch.  By 
this  system  one  team  and  two  hands  will  take  out  dirt  faster  thatffl 
a  dozen  men  would  shovel  it  out. 

Mr.  Mattison:  How  many  yards  can  they  remove  in  a  day  ii 
that  way? 

Mr.  Davisson:  Well,  that  varies;  I  have  seen  them  remove  a 
hundred  cubic  yards  where  the  bank  was  dry;  sometimes,  of 
course,  they  would  not  remove  over  fifty,  when  it  was  muddy. 

Mr.  Mattison:  Wouldn't  they  remove  more  when  it  wai 
muddy  than  when  it  was  right  dry? 

Mr.  Davisson:  When  it  was  wet  the  ground  becomes  muddw 
where  tlie  team  works,  and  also  the  man  who  drags  the  scoop  bacn 
into  the  ditch  has  a  heavy  load. 

Mr.  Mattison :  Do  they  use  a  plow  in  the  bottom  ot  the  ditcl 
fore  scooping? 

Mr.  Davisson;  Yes,  sir,  they  generally  plow  it  before  scoop- 
ing it 

A  member:   What  kind  of  a  machine  is  that  scoop? 

Mr,  Davisson:  Just  an  ordinary  iron  scoop. 

A  member:  Do  you  think  they  could  do  better  work  witi 
that  than  with  a  scraper  mounted  on  wheels? 
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Mr.  Davisson :  Yes,  sir,  especially  when  they  get  down  in  the 
ditch. 

A  member;  There  is  one  question  that  I  wanted  to  ask  at  the 
end  of  the  ditch  discussion.  I  would  like  to  ask  whether  anyone 
has  had  any  experience  in  pumping  for  drainage?  To  drain  into 
some  place  and  then  pump. 

The  Chair :  Has  any  one  had  such  experience  as  that  ?  If  not, 
I  have  a  similar  question  to  ask.  I  have  heard  discussed  some- 
what, though  not  by  professional  men,  as  to  whether,  by  simply 
digging  down  until  we  come  to  water,  (we  know  that  when  we  go 
down  a  certain  distance  we  get  water,)  we  could  discharge  the 
water  in  that  way  through  underground  streams?  Has  any  one 
had  experience  in  that  matter? 

Mr.  Harper:  Mr.  President,  something  similar  was  attempted 
once  in  the  suburbs  of  Cincinnati ;  an.  attempt  was  made  by  the 
engineer  to  dispose  of  the  sewage  in  that  way.  I  don't  think  he 
made  the  necessary  examination  to  obtain  the  data,  and  the  result 
was  that  after  going  some  fifteen  feet  below  the  surface,  the  well 
filled  about  three-fourths  full,  and  it  was  impossible  to  dispose  of 
the  drainage  in  that  way.  It  was  a  gravel  formation,  and  it  was 
expected  that  the  sewage  matter  would  be  disposed  of  by  percola- 
tions through  the  ground,  but  it  proved  to  be  one  of  the  most  suc- 
cessful failures  ever  you  saw. 

The  Chair:  I  would  not  think  of  disposing  of  sewage  in  that 
way. 

Mr.  Scott:  There  have  been  some  wells,  such  as  you  speak 
of,  put  down  in  our  county,  near  Tiffin,  and  I  examined  one 
last  summer.  An  old  friend  of  mine  up  there  took  me  out  to  his 
well,  and  said  it  was  no  use  to  talk  to  him  of  ditches  any  more;  he 
had  a  well  put  down  about  eighty  feet  deep;  they  struck  rock 
containing  a  fissure  or  cavity,  and  he  had  a  box  fixed  all  around 
the  top  of  it,  and  .he  had  an  8-inch  tile  and  two  6  inch  tiles  running 
into  that.  At  that  time  it  was  draining  an  area  of  about  200  acres. 
He  claimed  that  it  drained  the  land  sufficiently  to  protect  the 
crops,  which  I  rather  doubt,  from  the  looks  of  the  crops.  In  the 
8-inch  tile  there  was  about  four  inches  of  water  running  into  it, 
and  in  the  6-inch  about  the  same.     I  noticed  he  had  quite  an  open 
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ditch  running  away  from  his  well.  I  think  it  is  practical  in  some 
cases  where  you  are  sure  you  can  strike  a  cavity  in  the  rock,  and 
I  think  where  you  can  dig  down  into  a  gravel  formation  it  would 
probably  answer  for  small  drainage,  but  I  hardly  think  you  could 
do  much  in  that  way. 

Mr.  Harvey:  I  think  it  would  be  practical  to  suggest  here  that 
engineers  should  pay  a  little  attention  to  the  formation  of  the 
strata  before  they  tried  too  many  costly  experiments.  The  Clinton 
limestone  is  more  porous  than  the  Cincinnati  limestone.  You  can 
hardly  find  such  fissures  hi  the  Cincinnati  limestone ;  but  I  think 
you  would  fail  a  hundred  times  in  this  method  of  drainage  where 
you  would  succeed  once. 


EIG  IN  BRIDGE  &  lliNDFiMING  CO, 

lO. 

n,  Steel  &.  Combing 

BRIDGES 


Cleveland.    Oheo. 

Iron,  Steel  &  Comblnatioi 


MW' 


1  GIRDERS.  ROOF  TRUSSe 
General  Structural  Iron  Woriuf 

TuRN-TABLta,  El 


STAND    PIPES    AND    IRON    SUBSTRUCTURES. 

BUFF   &   BERGER, 

IMPKOVED 

Engineering  |;  Surveying  Instruments 

No.  9  Province  Court,  Boston,  Mass. 


I  They  aim  lo  secure  in  their  Insirumetiii:     Accuracy  of  division.  Simplicity 

In  DBntpiilstlon,  Ughtneu  combined  with  strength,  Achromatic  lelescope,  with 
high  power,  Staadlness  of  Atllustments  under  varying  temperatures:  Stiffness  to 
avoid  any  tremor,  even  In  a  strong  wind,  and  thorough  workmanship  In  every  part. 


Geolt>E>^l>  »n^  Survryors,  and  ihe  rang 
River.  Harbor,  City.  Bridge,  Tunnel,  Kai 
u  ihose  m»de  (otTtiangulalion  or  Topogr 


l>y   the   U.  S.  Govei 
af  inslrumenu.   as   n 


-H  Engin 
t  by  Ihen 


for  J 


ninstrated  Uaanal  and  Catalogue  Sent  on  Application. 


MANUFACTURER    OF  N.    Y. 


k 


Engineers'  and  Surveyors'  Instruments 


THE  SOLAS  THEODOLITE. 

The  only  Reliable  Solar  Inatrumen)  for  Obtaining  the  True  I 
DESCRIPTION   SENT   ON   APPLICATION 
nrSTRUHGNTS   CAREFULLY   REPAIRED    AND    ADJTTS1 


H.  cole: 
OPTICIA 


DRAWING  INSTRUMENTS 
Papers,  Inks  and  Material! 

AND    ENGINEERS'    SUPPLIES. 


82  N.  High  St.  COLUMBUS, 


G.  S.  WOOLMAN, 

Mematical  and  Oiiiical  Instments 


116   FULTON   ST.,  NEW  YORK 


I  make  a  Specialty  of  the  following  Articles: 

Traverse  Tables, 

Blue  Process  Paper, 

American  Drawing  Ink, 
Profile  and  Cross  Section  Papers, 

Transits,  Levels,  Chains,  Field  Books 

And  all  articles  relating  to  either  Field  or  Office  work. 


Catalogue  mailed  on  request,  mentioning  this  Beport. 

G.  S.  WOOLMAN, 


116  Fulton  Street,  NEW  YORI^. 


QUEEN  &  CO. 


HILADELFHIA, 


Pa. 


-MA.KE1R.H    OF- 


ENGINEERING  INSTRUMENTS 

TRANSITS.  ^  y^^       LEVELS. 


RODS, 


CH;JINS. 


—      A 

'tH^mLM'  H 

TAPES,          1 

^F^  1 

PAPERS. 

TRyJCING            I 
CLOTH,    ^ 

9! 

DRAWING 
IfATERIALS 

Instruments 

J&L 

ENGINEERS' 

Precision,    '?! 

^% 

ANEROIDS 

Catalogues  on  Application, 


Over  67,000  Water  Meters 


Made  and  sold  to  date  by 


NATIONAL  METER  CO. 


MANUFACTURERS  OF 


CROWN 


EMPIRE   AND   GEM 


WATER  METERS 


252  Broadway,  New  York. 


New  York,  February,  1889.  JOHN  C.  KellEY,   Prest. 


ESTABIISHEO  IN   1820' 

YOUNG    &    SONS, 
ENGINEERING.  MINING  AND  SURVEYING  INSTRUMENTS, 


THE  FIRST  AMERICAN  TRANSIT, 

INVEHTED  AND  INTDODUCEO   BY   YOUNG  lit    SONS.  OF  PHILADELPHIA, 

IN  1831. 


;oLUMBus  Bridge  Co. 


D  BUILDERS  or 


WROUGHT  IRON,  STEEL,. — ^'- 

COMBINATION  and  WOOD  BRIDGES 

FOR    RAILROADS    AND    HIGHWAYS. 


Iton  PUins  Co   tot  Ohio  ii»d  tixli.n..     Eslmalts  fur. 
,  .i.d  SiccI  Voui.d»iinBi,     W..  furnifh  Ca5.,Wroughl  oi 

■WE  ARE    PREPARED  TO    MAKE  A   LOW   BID. 

[HE  COLUMBUS  BRIDGE  CO. 

COLUMBUS,    OHIO. 

HEER  &  SEELIG, 

MANUFACTURERS  OF  FIRST-CLASS  LATEST   IMPROVED 

iNGINEERING  AND  SURVEYING 

INSTRUMENTS. 
J94  E.  MADISON  ST. 


ire   provided  wilh    all    ibe    latest    imprc 
p«i(cetly  tchromMic,  wiih   higli   power  and  clear  detii 
'  in  in  the  VVesi  capihle  of  furnishing  a  per  eclly  ri 

■Uon.       Their    Inslruments    are     now    in     general 
throughout    the    counlry,     and    are     bighlj 
recommended. 
WRITE  FOR  NEW  ILLUSTRATED  CATALOGUE. 


^OMPT  ATTENTION  GIVEN  TO  REPAIRS. 


American 


The  Celebrated  "STANDARD"  Akron  Sewer  Pipe 

TKe  qunlily  •■!  this  jilpc  is  iinfi]u«]eii. 

SECURE   OUR    PRICES   BEFORE    PURCHASING. 

L.  BECKMANN, 


Engineering  &  Surveying 


INSTRUMENTS. 


319  Adams  St, 


All  the  Latest  Improvements  in  Instruments,  Telescopes  perfectly 
achromatic  with  clear  definition,  eraduations  perfect  and  Bbsolutelx 
reliable.       Also  naDuIactuiei  or  the  celebrated   HODGMAN  TAPE. 


FOR    CATALOGUE, 


Speoial  atlenlian  given  (o  Repairing  and  AdlHtting. 


School  of  Engineering^ 

Ohio  State  University 

COLUMBUS. 


I 


Tbt«  Departments.— Civil,   Mechanical,  and   Mining,— each    having  m 

-year  cautse  of  study,  and   including  insltuclion  in  both  ih«  Iheocy  and 

Ihe  practice  of  its  own  branch  of  Engineering,  and  in  cagnale  subjects,  ftuch 

Phyuca,   Cfaemistiy  and  Geology, 


CIVIL   ENGINEERING: 

C.   N,    BROWN,  Associate  Professor. 

Foi  piaclical  work  in  Civil  EngiQceiing  there  is  a  well-equipped  i 
ing  room,  a  dark   room   for   blue-print  work,  and  an   excellent  collection  of 
snrveyoia'  and  enginenrs'  ioBirumenis, 

MECHANICAL  ENGINEERING: 

S,   W.   ROBINSON.   Professor. 

Tbe  Mechanical  Laboratory  contains  shops  for 
melsl.  and  is  provided  with  pattern-maker's  tools, 
cupola  and   brass  furnace,  vises,    lathe,    planer,    di 


1  both  wood  and 


^^1        This  depi 
^^^bttcntion   is   given 

r 

■         B 


forges 
lling-n 


MINING  ENGINEERING: 

N.   W,    LORD,    Professor, 


nining,   the    prepari 


1   assay  laboratory,  and  special 
ion    of  ores,   and    metallurgical 


ELECTRICAL  ENGINEERING: 

B.   F,  THOMAS,   Professor. 


Ttac  LegialaturE  has  appropriated  Sio,ood  I 
Inenls.  and  a  thorough  course,  leading  to  a  i 
Building  and  laboratory  will  be  ready  for  occupar 


V  building  and  equlp- 
,   has  been  provided,    ' 


CATALOGUES  WILL  BE  SENT  OK  APPLICATIO  t 


ESTABLISHKD    18*B 


W.  &  L.  E.  GURLEY,, 


Taao'ar,  bt.  t'. 


-  LARGEST    MANUFACTURERS    OF- 


Id 

i^^ 

-t^ 

1 

Fi 

03 

a 

B 

F« 

a* 

r-i 

-fj 

«5 

s 

^ 

3 

HH 

h 

"o 

"^ 

< 

Ij 

o 

in 

■E  3 

^ 

Q 

%i 

> 

U 

«  -S" 

t-t 

«5 

Z 

D 

il 

"m 

U 

■c   g 

IH 

I 

P4         S 

h 

1 

n 

Z 

■  r-l 

i 

&0 

Fl 

a 

H 

s 

.— 1 

-g 

■  r-l 

!> 

s 

■  r-l 

t3 

a 

New  Edition  (26thl  of  Manual.  Completely  Revised  anil  Much  EnlKr^ 

Price,  50  cents.  Postpaid. 


r 


INDEX. 


id  Dam 109 

Sngineering  Daring  1888 64 

licmtions 21 

Parks  and  Cemeteries Ill 

ion  of  a  Sewer 131 

of  New  Members 20 

of  Officers 25 

I  Annoal  Meeting,  Time  and  Place  of 25 

ice  of  Properly  Marking  Surveys,  The 47 

ad  Cements  of  Ohio 89 

r  the  Use  of  Assessors 27 

leous  Business 22 

ich 143 

J  £ngineering 70 

>f  Society 5 

:ection 106 

t's  Address 13 

nc 7 

Printing  and  Disposal  of 21 

»f  Committee  on  Code 35 

I  Committee  on  Civil  Engineering 57 

)f  Committee  on  National  Public  Works 23 

f  Board  of  Trustees 12 

f  Secretary 11 

f  Treasurer 10 

>ns  on  Death  of  W.  S.  Cunningham 20 

Committees 26 

.▼ements 73 

Thanks ^ 21 

ipply .' 57 

ipply  —  Difficulties 123 

ADVERTISERS. 

n   Bridge  and  Manufacturing  Co 1 

erger 1 

Imcs 2 

2 

olman .■ 3 

:  Esser  Co 4 

rson 4 

iT 5 

Co 6 

Meter  Co 7 

Sons 8 

Bridge  Co 9 

«clig 9 

Sewer  Pipe  Co 10 

lann 10 

:e  University 11 

E.  Gurley 12 


■1 


\ 


i 


H  iSlcrcntI?  (.{imual  Kcport     13 

1 

^1                Oiiiri    ^^^n^■T^('-f^         1l 

P 

H               UnlU  jUCIclY'\          M 

^^^^^•r^^^Kipil  y^iitsiiicore' 

^ 

^^^^^^^1                                                          THE 

1 

Transfietions  of  the  Sockfy 

1 

eiiBVBNfH    flNNUALi    fflBBUllNS            ; 

1 

j 

H 

COLUMBUS.  OHIO                                ' 

danOnry   21.   22  and   23.                      ;| 

■ 

i' 

ELEVENTH   ANNUAL   REPORT 


OF  THE 


^    OHIO  SOCIETY 


OF 


SURVEYORS  AND  CIVIL  ENGINEERS 


BEING  THE 


<h 


TRANSACTIONS  OF  THE  SOCIETY 


AT   ITS 


ELEVENTH  ANNUAL  MEETING 


//eld  in  Columbus^  Ohio^  January  21^  33,  and  3j^  iScjo 


PRICE,    oO    CENTS 

TosTAGE,  8  Cents 


COLUMBUS.  O. 
Hann  ^  Adair,  Printbrs 


t 


•8681 

•8NOij.vaNjnod  N3aia 

QNV  XON31  'aoj.sv 

Aavaanonand 


PRESIDENT 


J.  T.  BUCK,     . 


Cardington,  Ohio 


VICE  PRESIDENT 


J.  R.  C.  BROWN, 


Ironton,  Ohio 


SECRETARY  AND    TREASURER 


JULIAN   GRIGGS, 


Columbus,  Ohio 


BOARD   OF  TRUSTEES 


B.  F.  BOWEN, 


Columbus,  Ohio 


EDWIN   D.  HASELTINE,    . 


Haselton,  Ohio 


C.  N.  BROW'N, 


Columbus,  Ohio 


R.  H.  LEE, 


Carrollton,  Ohio 


W.  H.  JENNINGS, 


Columbus,  Ohio 


(2) 


• 

I  - 


Standing  Committees. 


Surveying — J.  D.  Varney,  Chairman^  Cleveland;  John 
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nedy, Washington  C.  H.;  R.  A.  Bryan,  Poitsmouth. 

Civil  Engineering — Chas.  A.  Judson,  Chairman^  San- 
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near,  Columbus ;  H.  C.  White,  Warren. 
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as  a  body^  is  not  responsible  for  the  statements  atid  opin^ 
ions  advanced  in  any  of  the  papers  published  i?i  this  report. 
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ELEVENTH   ANNUAL   REPORT 


OF  THE 


Ohio  Society  of  Surveyors  and  Civil  Engfneers 


The  Eleventh  Annual  Meeting  of  the  Ohio  Society  of 
Surveyors  and  Civil  Engineers  was  held  in  the  old  Board  of 
Trade  room,  City  Hall  Building,  on  State  Street,  Columbus, 
Ohio,  January  21,  22,  and  23,  1890. 

The  Society  was  called  to  order  at  9:30  o'clock  A.  m.  by 
Piesident  B.  F.  Bowen. 

The  exercises  of  the  meeting  were  conducted  essentially 
according  to  the  following 

PROGRAM 

TUESDAY,  JANUARY   21— 9   A.  M. 

Meeting  of  Trustees  and  Committees,  and  arranging  of 
Displays. 

TUESDAY,  1:30  P.  M. 

Report  of  Secretary. 
Report  of  Treasurer. 
Report  of  Trustees. 
Election  of  Members. 

Report  of  Committee  on  Code.     J.  D.  Varney,  Chairman^ 

Cleveland. 

Report  of  Committee  on  Legislation.  W.  H.  Jennings, 
Chairman^  Columbus. 
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TUESDAY,  7  P.  M. 

Paper — "The   Motor  in   Engineering,"  Professor  B.  F. 
Thomas,  Ohio  State  University. 

Report  of  Committee  on  Civil  Engineering.    George  B. 
Harper,  Chairman^  Cincinnati. 

WEDNESDAY,  JANUARY  22  —  8:30  A.  M. 

Report  of  Committee  on  Surveying.     J.  T.  Buck,  Chair- 
man^ Cardington. 

Paper — "County  Surveyors,  and  the  Laws  Under  Which 
They  Work,"  Wm.  Peters,  Athens. 

Report  of  Committee  on  National  Public  Works.  Benja- 
min Thompson,  Chairman^  Chattanooga,  Tenn. 

Address  by  Hon.  Phillip  Bruck,  Mayor  of  Columbus. 

Address  of  President,  B.  F.  Bowex,  Columbus. 

WEDNESDAY,  1:30  P.  M. 

Paper — "The  Condition  and  Needs  of  the  Engineering 
Profession  in  Ohio,"  Samuel  Bachtell,  Columbus. 

Paper — "Sewage  Disposal,"  Dr.  Edward  Orton,  Ohio 
State  University. 

Report  of  Committee  on  Drainage.  D.  W.  Pampel, 
Chairman^  Sidney. 

Paper — "The  Sewerage  of  Columbus,  Ohio/'  Frank 
Snyder,  Columbus. 

WEDNESDAY,  7  P.  M. 

Paper — "Maps  of  the  Coast  and  Geodetic  Survey/'  Prof. 
T.  C.  Mendenhall,  Superintendent  United  States  Coast  and 
Geodetic  Survey. 

Paper— "Water  Works  for  Towns  and  Villages,'^  J.  B. 
Strawn,  Salem. 

Paper — "  Rural  Water  Supply,''  J.  Arnett,  London. 
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THURSDAY,  JANUARY  23  —  8:30  A.  M. 

Report  of  Committee  on  Highways.  Wm.  Sharon,  Chair- 
man, Springfield. 

Paper — "  Maintenance  of  Permanent  Way  on  Railroads," 
A.  W.  Jones,  Columbus. 

Paper — "  Notes  on  Natural  Gas,"  H.  L.Weber,  Bucynis. 

THURSDAY,  1:30  P.  M. 

Report  of  Committee  on  Blanks  and  Instruments.     J.  B. 
Strawn,  Chairman,  Salem. 
Unfinished  Business. 
New  Business. 
Election  of  Officers. 
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Treasurer's  Report. 

Columbus,  Ohio,  January  23,  1890. 

To  the  Officers  and  Members  of  the  Ohio  Society  of  Surveyors 

and  Civil  Engineers: 

Gentlemen — ^^I  herewith  submit  the  following  statement 
of  the  receipts  and  expenditures  of  the  Society  during  the 
year  1889,  ^^  iollows,  to-wit : 

receipts. 

Received  from  sale  of  Annual  Reports $     7  59 

Received  from  membership  fees 48  00 

Received  from  annual  assessments 338  00 

Received  from  advertisements 40  00 

Received  from  donations  National  Public  Works  Com. .     22  00 


Total  amount  of  collections  for  1889 $455  59 

expenditures. 

Printing  Annual  Reports $212  92 

Hall  rent  and  janitor's  fees 31  00 

Other  printing  and  stationery ^8  43 

Stenographer's  fees 10  29 

Drayage 3  00 

Expressage i  50 

Postage 28  94 

National  Public  Works  Committee 22  00 

Deficiency,  1889 150  89 

$478  97 

Expended  by  Treasurer  in  excess  of  receipts $  23  38 

Assets  Jan.  23,  1890 —  Dr.         Cr. 

Due  for  unpaid  advertisements $72  50 

Liabilities,  Jan.  23,  1890  — 

For  printing  and  stationery $917 

For  stenographer's  lees  advanced  by 

C.  N.  Brown,  Sec'y 44  ^6 

For  cash  advanced  by  F. J.Sager,Treas.  23  38 

$72  50  $76  71 
Deficiency $421 

F.  J.  Sager,   Treasurer, 


President's  Address. 


Gentlemen  of  the  Ohio  Society  of  Surveyors  and  Civil  Engineers  : 

It  has  become  my  duty  as  it  is  my  pleasure  to  greet  you 
at  this,  our  aunual  meeting. 

There  is  no  provision  in  our  constitution  requiring  the 
presiding  official  to  deliver  a  formal  address,  but  somehow  it 
has  grown  into  a  custom ;  and,  while  not  ambitious  in  this 
line,  yet  I  must  beg  your  indulgence  for  a  brief  reference  to 
our  Society  and  the  progress  of  our  work.  There  will  be  no 
attempt,  however,  to  go  into  minute  details  of  any  special 
branch,  but  only  give  a  cursory  resume  and  the  relation  of 
surveying  and  civil  engineering  to  the  material  developments 
throughout  the  country. 

In  January,  1879,  a  few  of  the  faithful  of  our  Society  met 
in  this  city  to  compare  notes  and  discuss  questions  of  interest, 
which  made  it  apparent  that  we  all  needed  more  professional 
knowledge,  a  more  uniform  system  for  detail  practice,  and  a 
greater  degree  of  fellowship.  This  is  the  foundation  on  which 
we  have  been  building  for  eleven  years ;  with  what  success 
our  "  Annual  Reports  *'  must  stand  for  the  Society,  and  each 
member  must  judge  for  himself. 

**  Surveyors  and  Civil  Engineers,'*  in  the  literal  sense, 
would  seem  to  imply  two  distinct  classes,  yet  of  the  same 
line,  so  closely  allied  however,  that  there  is  no  well  defined 
line  of  distinction  between  them,  as  the  duty  of  either  oiten 
requires  the  work  of  the  other.  By  common  acceptance,  how- 
ever, the  surveyor  more  properly  deals  with  lines,  the  relative 
location  of  places  and  things,  and  the  area,  extent,  or  surface 
of  portions  of  the  country.  This  work  embraces  a  great 
variety  of  intricate  problems,  from  the  most  complicated  geo- 
detic survey  to  the  plainest  work  of  laying  off  an  acre  lot. 

It  is  the  sur\'eyor  that  has  made  the  geography  of  our 
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country,  thus  giving  to  the  public  a  better  knowledge  of  the 
location  of  places.  It  is  the  local  surveyor  that  determines 
and  establishes  the  boundaries  of  individual  possessions  of 
property  in  land,  giving  to  each  his  just  proportion,  and  by 
this  means  contributing  to  the  peace,  dignity,  and  good  order 
of  society. 

The  engineer,  as  here  considered,  deals  more  with  force 
and  resistance  in  the  construction  of  important  work  to  benefit 
the  affairs  and  conditions  of  men  in  civil  life.  Hence  the  term 
*'  Civil  Engineer.'*  This  class  of  men  are  required  to  devise 
the  ways  or  plans  to  accomplish  the  end  sought;  to  supply 
the  needs  and  gratify  the  wishes  of  men,  to  facilitate  the  com- 
mercial transactions  of  the  country.  To  this  end  peninsulas 
are  rounded  off,  channels  deepened,  isthmus  cut  through,  moun- 
tains tunneled,  hills  removed,  ravines  filled  up  or  bridged 
over,  and  the  elements  and  power  of  nature  controlled,  and 
directed,  and  made  subservient  to  the  will  of  man. 

The  laws  of  nature  with  which  we  deal,  are  God's  free 
gift  to  all,  and  we  need  have  no  fears  of  either  trusts  or  com- 
bines ever  monopolizing  our  stock  in  trade.  The  population 
and  wealth  of  our  country  are  increasing  at  a  rapid  rate,  and 
the  demand  for  public  and  private  improvements  are  propor- 
tionately great,  affording  a  wide  field  for  our  co-workers  in 
which  the  most  intelligent  and  studious  are  always  found  in 
the  front  ranks  of  the  profession.  Patronage  in  this  line  does 
not  go  by  political  favors;  but  as  a  rule,  merit,  when  backed 
with  energy,  industry  and  promptness,  is  the  winning  card. 

The  engineer  of  modern  times  does  not  assume  the  rela- 
tion to  his  work  that  Mohammed  did  to  the  mountain.  But 
when  he  has  anything  to  do  with  such  a  ponderous  body,  he 
awaits  not  its  coming,  but  goes  to  it  direct  and  **  sizes  it  up," 
and  instead  of  climbing  over,  as  Bonaparte  and  his  conquering 
hosts  did,  he  goes  directly  through  it,  and  when  through  he 
leaves  the  way  clear  and  free  for  all  succeeding  generations. 
In  such  great  conflicts  between  force  and  resistance  it  is  not 
clear  whether  an  apology  is  due  to  the  mountain  or  to  the 
engineer. 

Engineering  works  of  both  ancient  and  modern  times  are 
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SO  numerous  and  varied  that  only  a  cursory  view  can  be  given 
to  a  few  of  the  most  prominent. 

Canals  are  of  great  antiquity,  and  in  their  time  ser\'ed 
well  the  purpose  for  which  they  were  intended.  The  canals 
of  recent  date  are  more  remarkable  for  their  magnitude  than 
their  mileage ;  most  of  which  are  short  lines  connecting  large 
bodies  of  water,  to  shorten  the  voyages  of  ships  —  notably  the 
Suez  canal  connecting  the  Mediterranean  and  Red  Seas.  After 
the  successful  completion  of  this  great  work,  the  project  of 
the  so-called  **  Panama "  canal  to  connect  the  Atlantic  and 
the  Pacific  Oceans  was  commenced.  The  information  was 
given  out  that  the  work  would  cost  fifty  to  sixty  million  dollars. 
Ten  years  time  and  three  hundred  million  dollars  have  been 
spent,  and  the  unfinished  work  is  now  abandoned.  From  the 
general  account,  it  would  seem  more  like  a  visionary  scheme 
than  a  well  defined  engineering  enterprise. 

Very  recently  there  has  been  commenced  another  shij>- 
canal  to  connect  the  Atlantic  and  the  Pacific  Oceans  by  the 
Nicarauga  route.  This  work  has  been  undertaken  from  well 
defined  engineering  plans,  in  all  their  details,  with  fairly  good 
prospects  for  success.  This  is  an  American  enterprise  —  sur- 
veyed and  planned  by  American  engineers,  and  backed  by 
American  capital.  We  most  certainly  feel  a  deep  interest  in 
the  speedy  and  successful  completion  of  this  great  work. 

There  is  now  in  progress  of  construction  a  ship-canal 
from  Liverpool  to  Manchester,  thirty-two  miles;  estimated 
cost  about  fiftv  million  dollars. 

The  latest  project  in  this  line  is  to  construct  a  large  canal 
in  the  Illinois  river,  connecting  Lake  Michigan  with  the  Mis- 
sissippi river,  to  serve  the  double  purpose  of  a  navigable  route 
for  river  and  lake  steamboats,  and  an  outlet  for  the  sewerage 
of  Chicago.  This  project  is  in  its  infancy  and  not  well  ma- 
tured, yet  it  is  believed  to  be  practicable.  This  being  one 
method  of  that  great  city  getting  rid  of  its  sewage  elephant. 

Roads  or  highways,  streets  and  lanes,  have  always  been 
an  important  feature  in  public  improvements,  and  have  fairly 
kept  pace  with  the  age.  To  construct  these  with  all  their 
bridges,  culverts  and  drains,  has  been  and  yet  is,  an  ample 
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£eld  for  the  engineer.  The  importance  of  the  work  varies 
"with  the  requirements  of  the  case.  Constructing  and  main- 
taining streets  for  heavy  traffic  in  cities  have  grown  into  an 
important  feature  of  our  work  —  a  specialty  in  itself. 

About  the  middle  of  the  seventeenth  century,  the  products 
of  certain  coal  mines  were  hauled  on  wagons  from  the  pit  to 
the  wharf  for  shipment.  By  the  continuous  action  of  the 
wheels  in  the  same  track  deep  ruts  were  worn,  and  the  hauling 
was  heavy  even  when  the  loads  were  light.  Some  handy  man 
about  the  place  conceived  the  idea  of  laying  down  wooden 
rails  for  the  wheels  to  run  on.  And  in  this  *'  idea  '*  was  the 
beginning  of  the  railroads  of  modern  times.  The  wooden  rails 
were  laid,  then  one  horse  could  haul  as  much  as  three  had 
done  before.  In  time,  iron  rails  were  used  instead  of  wood, 
and  many  wagons  or  cars  were  joined  together,  making  a 
train,  thus  multiplying  the  advantages.  Early  in  the  nine- 
teenth century  the  question  of  substituting  steam  for  horse 
power  was  fairly  in  the  hands  of  the  engineers,  and  the  steam 
wagon  of  that  time  has  grown  and  developed  into  the  locomo- 
tive  of  the  present  day,  with  the  speed  of  the  wind  and  a  force 
almost  irresistible.  These  magnificent  engines  were  not  de- 
signed by  any  one  man,  but  like  Darwin's  protege,  have  been 
in  a  state  of  progression  ever  since  Watt  conceived  the  idea. 

Railroads,  with  all  their  tracks  and  paraphernalia  of  equip- 
ments, are  the  commercial  life  of  the  country,  as  they  afford 
ready,  cheap  and  speedy  means  of  transportation  for  all  com- 
modities from  one  place  to  another,  in  the  shortest  time,  and 
at  a  minimum  cost.  By  this  means  the  social  intercourse  and 
business  relations  of  the  people  may  be  carried  on  with  little 
delay,  inconvenience  and  discomfort  to  individuals. 

Street  railroads  are  an  element  in  our  public  improve- 
ments of  too  much  importance  to  be  overlooked.  While  the 
country  is  rapidly  increasing  in  wealth  and  population,  yet  the 
greater  per  cent,  of  increase  is  in  towns  and  cities,  the  growth 
of  which  in  recent  years  has  been  marvelous,  and  some 
method  of  rapid  transit  has  long  since  become  a  necessity, 
especially  in  the  larger  cities.  The  proverbially  **  slow  coaches '' 
are  within  the  recollection  of  many  of  us.    These  gav^e  place  to 
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the  **  horse  car"  in  general  use,  which  was  a  great  improve- 
ment, yet  did  not  satisfy  the  eager  haste  of  a-  busy  people. 

Then  came  the  elevated  roads,  with  the  track  raised  above 
the  ordinary  street  traffic  with  cars  propelled  by  steam,  and 
stations  quite  remote,  so  that  longer  runs  and  greater  speed 
might  be  made.  By  this  means  we  are  able  to  gain  time  and 
get  better  results  out  of  the  motive  power,  and  less  liable  to 
the  delays  and  accidents  incident  to  a  surface  road.  The  great 
cost  of  these  roads  however  requires  an  immense  volume  of 
traffic  to  justify  their  construction,  therefore  they  must  of 
necessity  be  confined  to  large  cities.  So  far*  they  have  proven 
a  success  where  the  conditions  would  seem  to  justify  the 
venture. 

Cable  roads  came  next  in  order  of  progression.  These 
roads  have  surface  tracks,  ( rails  and  cars  similar  to  the  ordi- 
nary horse  car  lines)  with  a  slotted  iron  tube  laid  below  the 
surface  of  the  street  in  the  center  of  the  tracks.  In  this  tube 
is  the  cable,  which  is  continuous  with  the  line  of  road,  and 
connected  with  the  power  stations  at  any  convenient  point  on 
the  line.  The  motion  of  the  cable  is  uniform  and  continuous. 
The  **  ^rip-car''  is  so  constructed  that  its  driver  may  attach 
or  detach  at  will.  These  cables  usually  run  at  about  twenty 
miles  per  hour,  and  by  the  ingenious  contrivance  called  the 
**grip'*  (which  is  attached  to  the  ** grip-car")  the  driver  can 
regulate  his  train  from  a  lull  stop  up  to  the  maximum  of  the 
cable's  speed.  Ordinary  passenger  cars  for  street  traffic  are 
attached  to  the  **  grip-car,"  making  trains  to  suit  the  demands. 
The  **  cable  system  "  may  be  used  on  elevated  tracks  the  same 
as  on  surface  roads.  This  system  may  not  be  the  road  for  the 
future,  but  it  has  certainly  came  to  stay  for  a  long  time. 

Electric  roads  have  their  tracks  constructed  the  same  as 
ordinary  horse  car  lines,  the  cars  being  propelled  by  the  force 
of  electricity,  generated  at  a  central  station  and  transmitted  to 
the  cars  through  wires,  either  laid  below  the  track  or  sus- 
pended above  it,  or  by  storage  batteries  attached  directly  to 
the  car.  This  system  is  no  longer  considered  an  experiment, 
as  it  has  been  used  with  good  results.  There  are  now  in  this 
country  about  one  hundred  lines  of  electric  roads,  with  over 


I 


president's  address  17 

"wir  tmndred  miles  of  track.  The  economy  of  construction 
specially  recommentls  this  system. 

With  al!  the  various  stages  of  progress  in  the  methods 
«(  transit,  step  by  step,  and  year  by  year,  yet  it  has  remained 
for  the  year  1889  to  produce  the  greatest  innovation  of  the 
age,  to-wit :  The  hydraulic  or  sliding  railway-  Such  a  one 
"has  been  in  operation  at  the  Paris  Exposition  the  past  sum- 
mer. Briefly  described,  it  has  flat  rails,  the  cars  provided  with 
sliding  corrugated  shoes  instead  of  wheels ;  each  car  carries 
a  tank  filled  with  water  under  a  high  pressure,  and  coimected 
by  smal!  pipes  with  the  shoes.  A  large  pipe  is  laid  between 
the  rails]  also  filled  with  water  at  a  high  pressure,  with  outlets 
or  nozzles  all  along  the  line,  that  may  be  opened  and  closed 
automatically  as  the  car  passes.  Two  forces  are  neces- 
sary—  one  through  the  small  pipes  connected  with  the  shoes 
which  raise  the  car  from  the  track  and  sustain  it  on  a  film 
of  water.  The  nozzles  in  the  large  pipe  are  opened  and  the 
jets  of  water  impinge  against  turbines  or  buckets  on  the  under 
side  of  the  car,  and  slide  it  forward.  The  sustaining  film 
being  supplied  continuously  and  the  propelling  jets  being  con- 
stant, the  two  forces  supply  the  motive  power.  It  is  claimed 
that  steep  grades  or  short  curves  do  not  materially  affect  the 
speed,  and  that  a  velocity  of  one  hundred  and  twenty  miles 
per  hotir  may  be  maintained.  This  speed  would  seem  suf- 
ficient to  satisfy  the  most  eager  haste.  When  the  claims  of 
Ccrrard  are  realized  and  all  these  theories  reduced  to  practice, 
then  we  may  all  go  tobogganing  up  hill  as  well  as  down. 

The  first  principles  of  our  work  are  plainly  laid  in  schools 
and  colleges.  But  the  most  useful  lessons  are  only  learned 
in  the  broad  school  of  experience.  New  work  develops  new 
conditions  which  may  require  methods  not  previously  laid 
down  in  the  text  books.  In  this  way  our  stock  of  empirical 
formula  is  increasing.  Hence  the  necessity  of  keeping  up 
■with  tlie  progress  of  the  profession  as  it  develops  into  new 
fields.  By  a  mutual  exchange  of  ideas  and  a  general  dis- 
cussion of  subjects  relating  to  our  business,  we  stimulate  the 
energies,  inspire  confidence  and  incite  research ;  and  by  this 
kind  of  professional   friction  we  are  more  likely  to  keep   up 
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with  the  age  in  which  we  live,  and  get  the  most  out  of  life, 
which  at  best  seems  too  short. 

The  science  of  our  work  is  not  an  open  book  —  so  plain 
that  he  that  runs  may  read.  Yet  the  doors  along  the  line  are 
sufficiently  open  for  all,  who  will,  to  enter;  and  it  is  hoped 
and  believed  that  our  members  will,  like  Poe's  raven,  ever 
keep  tapping  at  the  doors. 

And  while  yet  in  the  vigor  of  our  strength,  may  we  make 
haste  to  overcome  the  up-grades  of  our  work  *ere  we  reach  the 
zenith  of  our  time.  And  then,  may  our  line  be  straight  and 
the  grade  easy.  And  may  daisies,  violets,  asphodels,  and 
hyacinths  enliven  our  pathway  to  the  end. 


Report  of  Board  *  of  Trustees. 


To  the  Officers  and  Members  of  the  Ohio  Society  of  Surveyors 
and  Civil  Engineers : 

Gentlemen  —  Your  Board  of  Trustees,  whose  duty  in 
part  is  to  examine  the  books  of  the  Treasurer  of  the  Society, 
would  respectfully  report  that  they  have  attended  to  that  duty, 
and  find  that  they  have  been  correctly  kept.  AVe  have  also 
fi.xed  the  assessment  per  members  for  the  year  1890  at  $3.00. 

Respectfully  submitted, 

J.  D.  Varney, 
Julian  Griggs, 
John  Harvey, 
H.  B.  Van  Atta, 
J.  M.  Harper. 
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Election  of  New  Members. 


Mr.  Varney,  Chairman  of  Committee  on  Applications, 
submitted  the  following  names  of  applicants  for  membership 
in  the  Society,  which  had  been  favorably  reported  upon  by 
the  committee : 

Thomas  C.  Connar,  Zanesville,  Ohio. 
Phillip  J.  Laessle,  Chillicothe,  Ohio. 
Arthur  L.  Morgan,  King's  Creek,  Ohio. 
E.  D.  Wileman,  Massillon,  Ohio. 
W.  H.  Gaffney,  Logan,  Ohio. 
John  C.  Grim,  Bryan,  Ohio. 
Fred  J.  Cellarius,  Dayton,  Ohio. 
Herman  S.  Fox,  Dayton,  Ohio. 
Frank  M.  Turner,  Dayton,  Ohio. 

Upon  motion  duly  made  and  passed,  the  Secretary  was 
instructed  to  cast  the  vote  of  the  Society  for  the  admission  of 
the  applicants  above  mentioned.  Same  was  done  and  the 
above  named  persons  declared  elected  to  membership  in  the 
Society. 


Election  of  Officers. 


A  nominating  committee,  consisting  of  Messrs.  Sager, 
Strawn  and  Harvey,  was  appointed  by  President  Bowen,  with 
instructions  to  retire  to  make  their  selections  at  once. 

The  committee  on  nominations  reported  the  following 
ticket,  the  same  being  elected  as  reported,  separate  ballot 
being  had  on  each  name : 

For  President — J.  T.  Buck. 
For  Vice-President — J.  R.  C.  Brown. 
For  Secretary  and  Treasurer — Julian  Griggs. 
For  Trustees  —  B.  F.  Bowen,  Edwin  D.  Haseltine,  VV.  H. 
Jennings,  C.  N.  Brown. 
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Instructions  to  Secretary. 


Secretary  was  instructed  by  vote  of  Society  to  publish 
with  the  forthcoming  issue  of  the  proceedings  of  this  conven- 
tion a  list  of  the  members  of  the  Society ;  also  to  distribute 
among  the  members  the  remaining  copies  of  the  Constitution 
and  By-Laws  of  the  Society. 


Vote  of  Thanks. 


Upon  motion  of  Mr.  Jennings,  a  vote  of  thanks  was 
tendered  the  retiring  officers,  especially  F.  J.  Sager,  for  his 
labors  to  place  the  Society  on  a  firm  financial  basis. 

Upon  motion  of  Mr.  Jennings,  the  Secretary  was  instructed 
to  tender  to  the  Board  of  Trade,  on  behalf  of  the  Society,  a 
vote  of  thanks  for  the  use  of  the  meeting  room. 
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Time  and  Place  of  Twelfth  Annual 

Meeting. 


After  some  discussion  on  the  subject  of  time  of  holding 
the  next  annual  meeting,  it  was  decided  to  hold  it  in  Colum- 
bus, Ohio,  January  20,  21  and  22,  1891,  as  it  seemed  to  be 
more  satisfactory  in  a  number  of  particulars  than  to  hold  the 
meeting  a  week  earlier,  as  has  been  the  custom. 

Members  are  urged  to  begin  preparations  for  the  next 
annual  early  in  the  year,  and  complete  their  papers  before  the 
meeting,  so  that  they  can  be  at  once  turned  over  to  the  Secre- 
tary for  publication.  The  Report  might  be  issued  each  year 
by  the  ist  of  April  if  this  were  done,  and  the  suggestions  it 
contains  would  then  be  available  to  members  for  their  season's 
work,  consequently  adding  to  the  value  and  prosperity  of  the 
Society.  Suggestions,  questions  and  problems  to  your  officers 
and  committees  will  be  in  order  at  all  times,  and  greatly  assist 
and  encourage  them  in  their  work. 


Report  of  Committee  on  Code. 


Gentlemen  —  We  cannot  ofiFer  a  sufficient  excuse  for  not 
having  accomplished  more  results  in  our  work,  but  we  wish  to 
renew  the  recommendation  of  our  predecessors,  that  the  duty 
of  issuing  the  Code  should  be  transferred  from  the  Secretary 
of  State  to  the  Auditor  of  State.  Further,  we  have  satisfied 
ourselves  that  there  would  be  no  opposition  to  this  change, 
and  we  feel  that  in  the  near  future  steps  should  be  taken  to 
secure  this  and  the  publication  of  a  new  Code,  which  shall 
embody  such  instructions  as  will  be  approved  by  our  Society 
as  being  in  accordance  with  the  best  practice. 

J.  D.  Varney, 
Chairman  of  Committee  on  Code, 
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Report  of  Committee  on  National 

Public  Works. 


To  the  Members  of  the  Ohio  Society  of  Surveyors  and  CtT/tl 
Engineers : 

Gentlemen  — Your  Committee  on  National  Public  Works 
beg  leave  to  submit  the  following  report : 

Immediately  after  notification  of  appointment,  the  Chair- 
man addressed  a  letter  to  the  Secretary  of  the  Council  of 
Engineering  Societies  on  National  Public  Works,  asking  for 
information  as  to  the  status  of  affairs  at  that  time,  and  in  addi- 
tion asking  what  share  of  the  work  was  assigned  to  your  com- 
mittee, stating  that  we  were  willing  and  anxious  to  do  what 
we  could  to  help  accomplish  the  plans  and  purposes  of  the 
Council.  To  this  letter  no  response  has  been  received.  In 
course  of  time  a  letter  of  similar  import  was  addressed  to  the 
President  of  the  Executive  Board  of  the  Council,  but  up  to 
the  present  no  response  has  been  received  from  him. 

Alter  some  consideration,  the  committee  has  concluded 
upon  no  course  of  action  to  accomplish  anything  in  the  line  of 
their  appointment,  having  received  no  information  from  the 
Council  w^hereon  action  might  be  based.  Under  the  circum- 
stances, it  might  not  be  out  of  place  to  consider  the  advisa- 
bility of  severing  the  Society's  connection  with  the  Council. 

Respectfully  submitted, 

Bexj.  Thompson,  Chairman. 
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Report  of  Drainage  Committee. 


To  the  PresidetU  and  Members  of  the  Ohio  Society  of  Surveyors 
and  Civil  Engineers : 

Your  committee  submits  the  following  report,  which  it 
regrets  to  admit  has  not  received  the  care  and  consideration 
this  important  subject  deserves.  It  is  scarcely  second  in  im- 
portance to  the  crops  of  a  large  area  of  this  country,  or  to  the 
price  and  value  of  the  crops  themselves. 

The  value  and  influence  of  drainage  where  needed  upon 
the  products  of  the  soil  is  so  fully  appreciated  and  recognized 
that  it  is  not  necessary  to  dwell  upon  this  part  of  the  subject. 
The  best  and  most  practical  methods  of  accomplishing  needed 
and  proper  drainage  is  a  subject  for  observation,  investigation 
and  study  for  the  engineer.  You  who  lay  out  county,  township 
or  private  ditches  know  how  important  a  matter  the  proper  loca- 
tion is,  especially  that  of  an  open  ditch.  Open  ditches  ought 
always  to  be  laid  out  with  the  greatest  care  in  reference  to 
straightness,  and  where  practical  they  should  be  laid  out  on, 
or  along  surveyed  land  lines,  section  or  sub-division  lines  or 
roads.  The  ditch  should  not  be  turned  out  of  its  right  course 
for  the  intervention  of  a  little  undulation,  even  if  it  involve 
a  little  extra  depth,  which  might  be  compensated  for  by  short- 
ening the  ditch  and  consequently  increasing  the  fall  per  station. 
It  often  happens  in  locating  a  ditch  through  woods,  brush  or 
other  obstructions  which  prevent  starting  on  the  right  course 
that  we  run  into  top  high  ground  and  are  compelled  to  change 
the  course  a  number  of  times,  making  unnecessary  bends.  Such 
lines  should  be  re-run  and  made  straight  the  longest  possible 
distance,  and  where  such  angles  must  be  made  the  line  should 
be  carried  backward  or  forward  to  a  section,  sub-division  or 
land  line  where  it  is  practicable  to  do  so.  In  this  way  open 
ditches  can  generally  be  located  straight  through  each  tract  of 
land,  thus  making  it  more  convenient  for  cultivation  and  more 
sightly  and  beautiful,  while  its  straight  course  will  give  it  a 
free  and  rapid  flow,  and  thus  discharge  a  greater  volume  of 
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water  in  a  given  time  owing  to  less  friction  on  account  of 
fewer  bends. 

The  bottom  of  an  open  ditch  should  be  at  least  two  feet 
below  the  necessary  depth  of  tile  drains  to  prevent  the  tile 
from  being  filled  up  and  obstructed  by  the  ever-accumulating 
sediment  in  the  bottom.  Probably  the  best  way  to  treat  th»s 
deposit  of  sediment  would  be  to  make  bank  slopes  not  to  ex- 
ceed two  to  one,  or  still  flatter,  which  will  greatly  reduce  the 
cost  of  cleaning  out  the  ditch  and  keeping  it  in  repair,  by 
plowing  and  scraping  out  the  deposit  and  spreading  it  on  the 
adjacent  land. 

Op^n  ditches  should  not  be  made  except  where  they  are 
absolutely  necessary.  The  reason  is  obvious ;  a  tile  drain  will 
generally  cost  but  little  if  any  more  than  a  properly  constructed 
open  ditch  with  sufficiently  sloping  banks.  Fields  can  be  culti- 
vated, hauling  done  in  less  time,  and  with  less  inconvenience, 
beside  the  additional  ground  to  cultivate  which  would  be  waste 
land  if  the  ditch  was  left  open.  There  is  a  constant  demand 
for  the  deepening  and  widening  of  ditches,  and  this  demand  will 
continue  until  their  bottoms  are  sunk  low  enough  not  to  ob- 
struct the  discharge  of  the  tile  drains.  This  continual  demand 
for  deepening  and  widening  is  a  strong  argument  in  favor  of 
the  best  location.  In  many  cases  an  entire  new  ditch  could 
be  constructed  on  a  proper  location  for  the  same  expense  that 
would  be  required  to  deepen  and  widen  the  old  crooked  ditch 
to  the  same  dimensions,  thus  making  the  entire  cost  of  the 
old  ditch  a  total  loss,  whereas  if  it  had  had  the  proper  location 
in  the  beginning  this  waste  and  loss  would  have  been  saved, 
and  all  work  heretofore  done  would  have  been  in  the  right 
place  and  the  additional  work  would  only  be  so  much  added 
to  what  was  already  properly  under  way  to  complete  the  work 
to  a  practical  and  satisfactory  result.  Bad  locations  are  not 
always  the  result  of  carelessness  or  neglect  on  the  part  of  the 
engineer.  Many  times  he  is  compelled  by  a  board  of  com- 
missioners or  trustees  to  make  a  location  and  specification  of 
a  ditch  which  he  knows  is  unreasonable,  unwise  and  unjust, 
because  some  land  owner  or  somebody  else  has  a  whim,  that 
he  wants  the  ditch  located  here  or  there,  or  somewhere  else, 
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or  to  follow  the  meanderings  of  the  old  water  course ;  that  to 
straighten  would  make  two  ditches  instead  of  one ;  that  it  is 
his  land,  and  if  he  is  content  with  a  crooked  ditch  it  is  no  one 
else's  business.  Boards  will  often  be  governed  by  such  per- 
sons' desires  or  demands  and  thus  injure  and  abuse  a  public 
necessity  and  improvement  as  well  as  interested  land  owners 
above  and  below. 

The  subject  of  underground  drainage  is  often  a  matter  of 
only  a  private  nature,  but  its  importance  is  scarcely  second  to 
open  ditches.  There  is  no  fixed  rule  by  which  the  exact 
dimensions  of  a  required  drain  tile  can  be  determined.  The 
conditions  are  so  various,  depending  upon  area  drained,  fall, 
quality  of  soil,  and  the  ever-varying  amount  of  rain  fall,  to  say 
nothing  of  the  shape  of  the  cross-section  and  uniformity  of 
the  tile,  and  the  degree  of  approximation  to  a  plane  with  the 
bottom  of  the  tile,  so  that  engineers  have  a  large  field  for  ob- 
servation and  investigation  to  determine  the  absolute  require- 
ments and  needs  ior  a  perfect  system  of  drainage  suited  to 

their  locality. 

D.  W.  Pampel,  Chatrmafi, 

Sidney,  Ohio. 
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Report  of  Committee  on  Blanks 

and  Instruments. 


If  we  may  be  permitted  to  offer  a  few  words  by  way  of 
preface  to  our  report,  we  would  say  that  it  is  an  indisputable 
fact  that  the  engineer  has  done  more  to  improve  and  beautify 
this  great  country  of  ours,  which  by  nature  is  the  finest  in 
the  world ;  has  done  more  to  reclaim  and  make  beautiful  and 
healthful  those  lands  which  by  nature  were  forbidding  and 
unhealthful ;  has  done  more  to  unify  the  peoples  of  all  climes, 
nations  and  conditions;  and  that  eventually  he  will  be  credited 
with  doing  more  to  bring  **  peace  on  earth  and  good  will 
toward  men,"  than  any.  other  profession  or  class  of  men.  The 
new  fields  which  are  inviting  him  to  enter,  the  demands  for 
higher  grades  of  work  in  every  department  now  occupied,  have 
stimulated  manufacturers  of  instruments,  and  of  the  various  ap- 
pliances and  supplies  which  the  engineer  must  have,  to  come 
into  closer  relations  with  the  profession  than  heretofore.  At 
present,  every  manufacturer  of  engineering  instruments,  if  he 
wishes  to  keep  pace  with  the  improvements  of  the  age,  is 
anxious  to  know  what  the  engineer  wants,  and  is  willing  to 
remodeU  refit,  and  refurnish  his  whole  shop  or  factory,  if  need 
be,  provided  he  can  supply  the  engineer  with  just  what  he 
wants.  The  manufacturer  atte\;ds  the  engineers'  meetings, 
listens  with  wrapped  attention  to  all  of  the  proceedings  that 
nothing  may  be  lost.  His  great  desire  now  is  to  find  out  what 
must  be  done  to  keep  pace  with  this  advancing  army  of  ad- 
venturers into  the  hidden  parts  of  the  earth.  The  manu- 
facturer no  longer  sits  placidly  in  his  office  and  waits  for  his 
customers  to  come  to  him.  He  ^oes  for  them ;  but,  not  to  tell 
them  what  they  should  have,  nor  how  they  should  be  fitted 
out.  Not  so.  The  engineer  is  the  teacher ;  the  instrument 
maker  the  pupil. 

It  has  been  the  engineer  who  has  improved  and  perfected 
the  field  instruments  to  what  thev  are  to-dav.  Otherwise  we 
should  have  the  same  clumsy  old  instruments,  similar,  possi- 
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biy,  to  those  used  by  the  Chinese  four  thousand  years  ago ; 
and  there  in  use  to-day,  a?  then  —  a  rude  compass,  conveyed 
npon  a  wooden  wheelbarrow. 

The  engineer  may  now  order  his  instruments  of  any  de- 
sired size,  weight,  kind  of  metal,  power  of  magnifying  glasses, 
definition,  graduation,  and  number  and  kind  of  attachments; 
and  the  manufacturer  does  not  dare  say  he  does  not  make  that 
kind  of  an  instrument,  but  goes  to  work  and  furnishes  jusl 
what  is  wanted. 

In  the  exhibits  of  instruments  before  this  Society,  reaching 
back  for  ten  years,  it  has  been  very  gratifying  to  note  the  in- 
terest manifested  by  instrument  makers,  to  try  to  anticipate 
the  engineers'  wants,  as  well  as  to  adopt  such  improvements 
in  construction  as  have  from  time  to  time  been  discussed  and 
recommended.  The  transits  of  to-day  are  lar  superior  to 
those  of  but  a  few  years  ago.  The  same  is  true  of  levels. 
The  instruments  now  are  made  both  lighter  and  stronger  than 
they  formerly  were.  Useless  metal  has  been  eliminated  from 
the  heavy-  cumbersome  instruments,  and  the  weak  points 
strengthened.  The  arrangement  of  the  several  parts  used  in 
manipulating  the  transit  are  much  more  convenient  in  the 
new  make  than  in  the  old.  The  transits  and  levels  exhibited 
by  Keuffel  &  Esser,  of  New  York,  at  this  meeting  are  notable 
examples  illustrative  of  what  we  have  just  said.  The  general 
make-np  of  the  instruments  attract  attention  for  tlieir  com- 
pactness, fine  finish,  careful  graduation,  solidity,  convenience 
of  manipulatious,  the  quality  of  metal  used  to  give  greatest 
strength  and  durability,  with  lightness;  with  new  devices  for 
protecting  the  instrument  from  injury  by  rough  handling; 
with  improved  clamping  screws;  and  shades  to  verniers 
which  act  as  protectors  and  reflectors.  Many  other  improve- 
ments are  promised  from  this  enterprising  firm  on  their 
transits.  Their  instruments  for  a  high  grade  of  work  in 
leveling  are  worthy  of  special  notice. 

What  we  have  said  of  the  above  exhibit  by  this  firm,  may 
with  equal  propriety  be  said  of  the  instruments  manufactured 
by  James  W,  Queen  &  Co.,  and  likewise  exhibited  at  this 
meeting.     This  firm  manufactures  every  part  of  their  instru- 
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ments,  which  bear  careful  examination.     They  are  firm^  neat 
and  accurate. 

The  fine  display  of  scales  by  KeuflFel  &  Esser  is  worthy 
of  special  mention ;  likewise  their  steel  tapes  and  drawing 
instruments. 

The  display  of  James  W.  Queen  &  Co.,  of  Philadelphia  — 
two  transits,  one  level,  extensive  variety  of  draughting  instru- 
ments, scales,  inks,  pencils,  field  books,  profile  and  cross- 
section  paper — with  many  specialties  adapted  to  the  wants 
of  the  profession.  A  noticeable  little  instrument  is  their  R. 
R.  dotting  pen,  invented  by  their  agent,  Mr.  Speckman.  A 
new  feature  was  noticed  in  the  construction  of  their  arrange- 
ment for  fastening  the  instrument  to  tripod,  which  is  by  a 
clamp.  All  of  their  instruments  are  interchangeable,  and  can 
be  used  on  same  tripod. 

Other  manufacturers  had  purposed  being  in  attendance 
with  displays,  but  owing  to  the  prevailing  epidemic,  la  grtppe^ 
were  prevented. 

The  committee  have  little  to  say  upon  the  subject  of 
^^Blanksy  We  might  leave  this  part  of  the  report  at  this 
point  as  a  sample.  However,  we  may  say  that  the  Ditch 
Blanks  prepared  by  Mr.  B.  J.  Ashley,  C.  E.,  are  worthy  of 
special  notice  for  completeness  and  general  comprehensive- 
ness. We  know  of  nothing  equal  to  them.  So  long  as  there 
is  no  uniformity  among  engineers,  respecting  the  keeping  of 
field  notes  of  surveys  and  leveling,  there  is  little  hope  of  there 
being  uniformity  in  field  books.  If  the  profession  could  agree 
upon  a  form  for  general  work,  and  then  for  a  time  adhere  to 
that  form,  the  trade  would  very  soon  supply  the  transit  man 
and  level  man  with  better  books,  and  at  less  price  than  now. 

The  manufacturers  of  this  line  of  goods  are  just  as  anxious 
as  are  the  instrument  makers,  to  know  jiist  what  the  surveyor 
and  engineer  want ;  but  so  long  as  the  engineer  does  not  know 
what  he  does  really  want,  the  book-maker  must  not  be  cen- 
sured for  not  supplying  him  with  the  best  books  for  his  work. 
We  see  no  good  reason  for  there  not  being  uniformity  in  keep- 
ing leifel  notesy  and  in  ordinary'  field  work  with  the  transit, 
there  might  likewise  be  uniformity,  or  practically  so. 

Respectfully  submitted,  J.  B.  Strawn,  Chairman. 
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■County   Surveyors   and   the   Law  Under  < 
Which  they  Work, 


BY    W.  E.  PETERS,  SURVEYOR,  ATHENS,  ATHENS   CO.,  O. 

The  duties  which  the  different  County  Surveyors  through- 
out Ohio  are  given  by  law,  and  are  required  to  perform,  accord- 
ng  to  the  custou  of  each  particular  locality  and  the  influence 
vhich  is  successfully  brought  to  bear  upon  the  County  Com- 
imissioners,  are  as  varied  as  were  the  colors  of  Joseph's  prover- 
bial coat. 

I  do  not  believe  any  of  you  who  have  had  occasion  to  look 
np  the  law  and  know  of  its  provisions  will  take  issues  with  me, 
when  I  assert  that  there  are  no  laws  upon  the  Statute  books 
that  are  so  indefinite,  so  unsatisfactory,  and  fall  so  short  of  ac- 
complishing the  purposes  that  they  ought,  as  the  laws  which 
govern  the  county  surveyors,  not  only  of  Ohio  but  of  all  other 

I  States  in  the  Union,  of  whose  laws  I  know  anything. 
What  are  the  duties  given  those  officers  by  the  laws  of 
Iphio  as  they  now  stand?  Echo  answers,  "  What"? 
I  To  summarise,  we  find  such  officer  is  created  for  each  and 
fcven-  county  of  the  eighty-eight,  and  that  a  person  shall  be 
Reeled  in  each  of  those  counties  to  fill  said  office  for  the  term  of 
three  years  or  until  his  successor  is  electevl  and  qualified.  As 
to  his  duties:  we  find  after  diligent  search  that  they  are  con- 
fined entirely  to  land  surveying,  and  ihat  his  authority  in  that 
matter  is  but  a  step,  if  anything  at  all,  in  advance  of  anyone 
else  who  may  set  himself  up  as  a  Surveyor,  however  slight  his 
claims  to  be  classed  as  a  member  of  that  profession  may  be. 

This  state  of  affairs,  so  far  as  pertains  to  land  surveying, 
would  not  be  so  bad  were  the  surveyor  allowed  to  begin  at  the 
beginning,  but  he  is  not  allowed  to  do  so.  The  old  adage  of 
"an  ounce  of  preventive  being  worth  a  pound  of  cure"  was  not 
thought  of  when  the  office  of  the  County  Surveyor  was  created 
and  provided  for.  As  a  result  he  is  only  called  in  to  "lock 
■ihe  stable  door  after  the  horse  is  stolen." 
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He  is  called  upon  to  construe  the  meaning  and  transcribe 
the  same  upon  the  surface  of  the  earth  — of  the  description  of  a 
deed  that  never  had  any  meaning !  He  must  make  sense  out  of 
the  most  senseless  composition  that  is  possible  to  find.  The 
hieroglyphics  that  the  three-year-old  child  makes  upon  its  slate 
in  its  efibrts  to  write  a  letter  to  absent  papa,  is  as  daylight  is  to 
darkness  when  compared  to  the  meaning  intended  to  be  con- 
veyed in  some  of  the  deeds  written  by  our  Notaries  Public  and 
Justices  of  the  Peace,  as  such. 

Whoever  knew  of  a  Notary  Public  or  Justice  of  the  Peace, 
to  decline  to  compose  and  write  a  deed  because  he  did  not  know 
how?  Their  vocabularies  contain  no  such  words  as  **fail"  or 
**  don't  know  how." 

The  deed  is  written,  and  means — the  Lord  only  knows  what. 

The  technical  direction,  step  by  step,  with  which  one  is  to 
find  the  lines  and  corners  of  the  land  is  made  law,  equal,  in 
force  and  effect,  to  the  highest. 

After  this  it  is  passed  in,  without  let  or  hindrance,  to  that 
cesspool  for  the  receipt  of  applied  incompetency,  more  com- 
monly called  the  **  Recorder's  Office.''  Our  statutory  law  and 
the  courts  then  step  in  and  call  it  "  documentary  evidence,"  the 
highest  and  most  conclusive  evidence  recognized  by  the  courts. 
When  there  is  a  clash  or  conflict,  as  to  two  or  more  deeds,  it  is 
to  be  decided,  according  to  law  and  courts,  only  by  priority  of 
record  —  first  come,  first  served. 

In  course  of  time  trouble  arises  between  the  parties  owning 
the  land  described  and  those  owning  that  adjoining.  The  mean- 
ing of  the  deed  is  not  understood.  Some  one  must  be  called  to 
construe  its  meaning.  On  whom  do  they  call  ?  On  the  Notary 
Public  or  Justice  of  the  Peace,  who  wrote  the  deed,  to  find  the 
lines  and  corners  ?  To  do  what  he  strives  to  tell  others  to  do  ? 
To  practice  what  he  preaches  ? 

No.  No  one  ever  thinks  of  that !  But  instead,  a  sur- 
veyor is  called.  He  must  make  sense  out  of  the  most  sense- 
lessly described  property  or  he  is  no  surveyor  at  all. 

To  add  to  his  pleasures  our  courts  have  given  him  tounder-* 
stand  that  the  old  original  surveys  must  govern  !  That  courses 
and  distances  must  give  way  to  known  objects.     All  of  which 
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in'onnation  t)ie  law  places  within  tlie  leach  of  s»r\'eyors  "  If 
ihc  County  Coimiii.-siouers  deem  it  necessary."  But,  since  these 
commissioners  do  iio  surveying  themselves,  and  know  nothing 
of  a  decidedly  technical  profession,  they  scarcely  ever  deem  it 
necessary. 

As  to  jnsi  what  the  surveyor  will  do  when  placed  between 
these  three  fires,  depends  entirely  upon  circumstances.  No 
rule  will  fit  more  than  one  case. 

The  one  subject  ot  land  surveying  is  all  the  law  seems  to 
h&ve  given  the  County  Surveyor  to  do.  And  that  is  cramped, 
and  hampered,  and  dictated  by  persons  who  know  as  little  of 
what  they  talk  as  they  know  of  the  lay  of  the  streets  in  the 
New  Jerusalem 

We  certainly  want  a  change  in  this  matter.  Since  custom 
has  so  firmly  fixed  the  making  of  deeds  in  the  hands  of  Notaries 
Public  or  Justices  of  the  Peace,  we  as  surveyors  should  see 
to  it  that  these  persons  who  meddle  with  our  affairs,  who  dictate 
to  us,  should  uiake  their  descriptions  mean  something ;  do  the 
sur\feying  themselves  or  sell  out  and  quit. 

We  want  the  law  efTecting  the  preservation  of  the  notes  of 
the  original  surveys,  so  changed  as  to  place  them  iu  the  office  of 
the  County  Surveyor,  whether  the  "  Commissioners  deem  it 
necessary"  or  not. 

i  for  one  do  not  think  them  competent  to  judge  of  that 
matter,  any  more  than  they  are  fit  to  judge  of  the  merits  of  a 
discourse  written  in  the  French  language. 

In  view  of  all  the  circumstances  I  think  the  belter  plan,  to 
have  these  notes  placed  in  the  County  Sur^-eyor's  office,  would 
be  to  have  the  laws  so  changed  as  to  require  the  commissioners, 
at  the  request  of  the  County  Surveyor,  to  appoint  two  practical 
Surveyors  to  examine  such  notes  as  they  may  find  or  may  be 
brought  to  their  notice. 

Let  these  men  decide  as  to  what  should  be  recorded  and 
turn  the  same  over  to  the  County  Surveyor,  who  shall  record 
them  properly,  and  receive  pay  out  of  the  county  funds  (or  so 
doing,  according  to  the  fees  provided  by  law.  And  change  Sec- 
tion 1178,  of  the  Revised  Statutes  so  as  to  require  all  surveyors 
to  record,  within  three  months  whatever  surveys  they  make. 
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in  a  book  to  be  kept  in  the  Surveyor's  office,  and  provide  for 
their  being  paid  out  of  the  county  funds  ;  provide  also  that  the 
County  Surveyor  shall  be  paid  for  the  surveys  he  is  required 
to  record. 

, Since  the  preservation  of  notes  of  a  survey  is  more  for  the 
benefit  of  posterity,  the  people  who  have  the  surveying  done, 
have  in  the  stakes  and  stones  set,  all  that  is  of  practical  value  to 
them ;  and  the  courts  have  partially  decided  that  such  was  the 
true  meaning  of  the  law  as  it  now  exists.  This  section  of  law 
should  be  so  amended  as  to  remove  all  doubts  as  to  its  mean- 
ing, and  require  the  public  to  pay  for  that ;  in  the  preservation 
of  which,  it  is  most  interested.  Besides  it  would  make  univer- 
sal a  law  which  is  only  applied  in  spots,  since  in  some  coun- 
ties the  County  Surveyor  is  paid*  out  of  the  County  Treasury 
for  the  recording  of  his  surveys,  while  in  other  counties  he  is 
not  so  favored. 

It  is  highly  important  that  all  surveyors,  whether  County 
surveyors  or  not,  should  record  in  some  accessible  place  their 
surveys,  because  they  can  as  legally  sub-divide  and  establish 
original  corners  to  a  piece  of  land  as  any  County  Surveyor  can, 
and  of  which  the  courts  compel  recognition.  Hence  the  value 
of  the  preservation  of  their  surveys. 

By  reason  of  his  special  fitness,  the  law  should  make  it  the 
duty  of  the  County  Surveyor  to  transfer  all  deeds  of  land  in  his 
county.  He  should  be  clothed  with  the  power  to  require  that  the 
description  of  each  deed  should  be  right  —  that  it  should  mean 
something ;  or  at  least  that  it  have  such  a  description  as  will 
enable  him  to  plat  the  land  described,  in  its  proper  place,  within 
the  original  subdivision,  in  good  substantial  books  to  be  kept  in 
his  office.  If  the  description  is  wrong  or  faulty  give  him  the 
power  to  prevent  its  going  upon  record. 

Since  surveying  and  civil  engineering  are  twin  professions, 
to  a  large  extent,  the  County  Surveyor  should  also  be  the 
County  Engineer  and  be  given,  by  law,  the  superintending  of 
all  bridges.  He  should  be  required  to  prepare  all  plans, 
specifications,  contracts,  and  advertisements  pertaining  to  the 
building  of  the  same,  and  keep  an  itemized  account,  by  num- 
bers, of  the  cost  of  each  and  every  bridge  built.     By  so  doing 
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•tte  bridges  througliout  Ihe  country  would  be  improved.  The 
<»st  of  their  erection  made  less,  and  charge  of  them  placed 
in  the  hands  of  those  best  fitted  by  professional  and  practical 
draining  to  have  charge  of  them.  There  are  few  surveyors 
-who  would  not  have  as  ninch  or  more  experience  in  the  art  ot 
T>ridge-building  at  the  beginning  of  his  term  as  the  County 
Commissioner  has  at  the  end  of  his  term.  |A 

All  machinery  for  the  purpose  of  bridge  building  and  roafl 
provement    should    be  under  the  care  and  control  of  thfl 
lounty  Engineer.  H 

Section  i  i8i  should  be  so  changed  as  to  require  the  CDunq| 
furnish  the  County  Surveyor  with  a  full  set  of  drawing  an^ 
£eid  instruments  —  especially  the  latter.    It  is  an  imposition 
-upon  that  official   to  select  him  out  from  all  the  other  county 
'Sicials  and  require  him  to  furnish  from  three  to  five  hundred 
loUais  worth  of  instniments  for  the  benefit  of  the  county. 
very  one  of  the  other  officials  have  every  thing  they  reason- 
ably need,  placed  at  their  hands.    Just  why  the  surveyor  is  sog 
specially  favored  I  am  entirely  at  a  loss  to  understand,  ■ 

He  should  be  required  as  County  Surveyor  to  take  monthlj^ 
observations  of  the  declination  of  the  magnetic  needle,  as  com- 
pared to  the  true  meridian,  which  the  Commissioners  should  be 
compelled  to  have  established,  and  record  the  same  in  such  a 
manner  as  to  be  of  future  use.  And  give  him  with  his  authority 
over  the  transfer  of  deeds  the  power  to  require  the  bear- 
ings giving  in  the  description  of  all  deeds  to  be  adjusted  to  such 
true  meridian,  and  also  to  reqiiire  all  measurements  in  the  de- 
scription of  deeds  to  be  given  in  some  one  unit,  which  the  law 
should  specify.  Everything  considered,  I  believe  feet  and  hun- , 
dredths  of  feet  would  be  the  most  common  and  universaUyi 
understood  unit  of  measurement,  and,  therefore,  for  my  part^ 
would  recommend  that  that  be  adopted. 

There  are  a  number  of  other  things  which  I  could  citej 
the  change  —  aye,  the  revolution  —  of  which  would  add  easejl 
comfort,  satisfaction,  and  pleasure  in  the  administration  of  our" 
inty  government,  but   I   have  already  enumerated   enough 
my  purpose,  and  will   only  add   this  as  a  summary,  viz : 
hat  there  are  four  primary  or  cardinal  points  pertaining  1 
3 
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the  office  of  County  Surveyor,  to  secure  which,  we,  as  pro- 
fessional men,  should  strive. 

First. — We  should  see  that  those  who  aspire  to  fill  that 
office  are  qualified.  To  accomplish  this  there  should  be  ap- 
pointed by  the  Governor  three  practical  surveyors  to  examine 
all  who  desire  to  follow  the  profession,  and,  if  upon  such  ex- 
amination they  appear  capable  to  practice  surveying,  give 
them  a  commission  to  do  so,  and  make  only  those  who  hold 
such  a  commission  eligible  to  the  office  of  County  Surveyor. 

I  would  in  this  connection  suggest  that  the  professor  of 
civil  engineering,  as  such  professor,  of  the  Ohio  State  Uni- 
versity be  appointed  one  of  the  examiners.  And  that  to  be 
admitted  to  examination,  the  applicant  be  required  to  have 
attended  a  school  at  which  the  principals  of  surveying  are 
taught,  or  to  have  been  under  the  tutillage  of  a  practical  sur- 
veyor for  at  least  two  years  preceding  his  application. 

Second. —  Give  to  the  County  Surveyor  the  duties  which 
he  is,  best  of  all  others,  able  to  perform,  and  see  that  he  is 
given  the  means  necessary  to  perform  those  duties  to  an  ad- 
vantage both  to  himself  and  to  those  for  whom  he  works. 

And,  lastly,  see  that  the  office  is  made  remunerative,  or  at 
least  as  remunerative  as  other  offices  are  in  the  same  county, 
and  in  this  manner  invite  surveyors  to  fill  the  office  and  not 
allow  it  to  go  begging,  and  select  persons  who  know  nothing 
of  the  principals  of  surveying,  much  to  the  injury  of  the 
people  for  whom  they  work  as  well  as  to  the  detriment  of  the 
profession  in  general,  for  people  are  prone  to  judge  the  best 
by  the  poorest,  and  besides,  the  best  must  necessarily  base 
much  of  their  work  upon  that  done  by  some  incompetent,  in- 
experienced, or  careless  surveyor  who  has  preceded  him. 

In  conclusion,  I  will  say  that  the  County  Surveyor  should 
be  more  independent  of  the  County  Commissioners.  As  the 
law  now  stands  it  is  an  insult  to  the  integrity  of  every  County 
Surveyor  throughout  the  State.  It  virtually  says  that  we  are 
all  a  dishonest  set  of  people,  and  therefore  should  not  be 
allowed  to  do  anything  unless  the  County  Commissioners 
"  deem  it  necessary,"  or  in  other  words  deem  it  right. 

If  we  are  glib  talkers  we  can  induce  the  Commissioners 
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)  make  something  in  our  county  right  or  lawful,  which   is 

nlawful   in  the  county  adjoining,  simply  because  our  brother 

Teyor  was  not  possessed  of  the  faculty  of  influencing  men, 

r  perhaps  of  the  ability  to  change  the  politics  of  men. 

We  want  the  law  to  mean  the  same  thing  in  each  an^ 
t\'ery  county  in  the  Stale,  or,  I  for  one,  want  it  abolished 
kntirely. 


DISCUSSION. 
Mr.  Varney:  While  in  this  paper  there  is  umch  to  : 
brove,  there  are  many  things  mentioned  of  which  I  decidedly 
approve.  The  law,  as  at  present  enacted  and  enforced  is, 
I  think,  quite  defective;  but  yet  I  think  the  recommendations 

*of  this  paper  go  too  far.     The  surveys  of  competent  men  who- 
are  not  county  surveyors  are    just  as  valuable  as  those  < 
county  sur^'eyors,  and  there  are  some  surveys  made  by  counts 
surveyors  that  are  not  valuable.     I  would  object  ver>'  strongly* 
to  all  surveys  being  recorded,  even  all  those  made  by  county 
snT\'eyors.     It  occurs  to  me  that  a  better  plan  would  be,  that 
a  committee  of  surveyors  be  appointed  in  each  county  with! 
power  to  pass  upon  all  surveys,  whether  made  by  county  c 
other  surveyor,  and  say  what  shall  be  recorded.     Something 
must  be  done  to  induce  outside  surveyors  to  record  their  sur* 
veys.     I  wojiid  suggest  that   the  county   pay  the   sur\'eyor  i 
reasonable  compensation   for  such   notes  and   surveys  as  are^ 
approved  by  the  committee  above  referred  to,  after  they  have 
given  same  careful   examination.       In   regard    to  the  recom- 
mendation for  having  the  surveyor  pass  upon  all  deeds,  I  think 
that  only  one  thing  will  be  necessary  to  cure  anyone  of  such 
a  notion,  and  that  is  to  attempt  to  prepare  a  law  that  should 
embody  that  idea.     I  had  this  notion  myself  once  and  passed 
through   the  ordeal.      A   law  must  be  in  exact  language ; 
must  define  what  it  means.     When  you  say  that  a  descriptioij 

-of  a  piece  of   land  must  be  good   enough   so  that  it  can  be" 
tplatted,  then  you  must  define  what  this  degree  of  accuracy  is. 
tVe  know  that  no  notes  are  absolutely  correct ;  if  the  notes  are, 
We  know  that  the  work  on  the  ground  is  not,  and  where  wil 
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be  drawn  the  line  of  accuracy  ?  Where  is  the  tribunal  which 
shall  determine  when  any  particular  description  or  survey 
comes  within  that  line  ?  It  would  require  a  re-survey  to  ren- 
der the  decision.  I  understand  it  is  the  custom  of  some 
counties  in  the  State  to  furnish  the  county  surveyor  with  in- 
struments. That  question  was  submitted  to  the  Attorney- 
General  at  one  time,  and  I  think  it  was  decided  that  under 
the  law  counties  are  not  required  to  furnish  these  instruments. 
I  think  it  is  scarcely  proper  for  the  instruments  to  be  furnished 
by  the  county,  for  under  the  law  the  county  surveyor  has  very 
few  duties  to  perform,  and  the  place  is  sought  more  for  the 
advertisement  to  be  gotten  out  of  it,  and  the  extra  work  to  be 
gotten  through  it,  because  people  think  the  county  surveyor 
the  best,  and  he  gets  a  great  deal  of  custom  in  that  way. 
There  is  one  recommendation  made  by  our  friend,  Mr.  Peters, 
about  which  I  wish  to  speak  more  emphatically,  and  that  is  in 
regard  to  the  use  of  the  needle.  In  regard  to  the  matter  of 
running  surveys  by  courses  and  distances,  I  think  the  sooner 
the  profession  gets  rid  of  it,  the  better.  Any  step  which  im- 
proves it,  and  tends  to  make  that  system  more  reliable,  is  a 
step  in  the  wrong  direction.  This  method  of  depending  upon 
monuments  of  the  sky  to  determine  the  property  lines  of  man 
on  the  earth,  or  to  have  to  depend  at  all  on  the  magnetic 
needle,  is  a  mistake  The  proper  way  is  to  get  rid  of  this 
custom,  and  do  all  surveying  by  monuments  on  the  ground. 
When  we  wish  to  put  something  in  the  deed  that  will  define  a 
piece  of  ground,  let  us  put  something  in  the  ground  that  will 
remain  to  be  used  afterwards,  so  that  we  will  not  have  to  go 
to  the  stars  to  find  it. 

Mr.  Davisson :  How  would  you  put  it  in  your  notes  when 
you  move  from  your  first  corner  or  starting  place  to  the  second 
corner  ? 

Mr.  Varney :  I  do  it  by  courses  and  distances ;  that  is  the 
most  convenient  method  to  describe  an  angle  —  to  say  north, 
60°  east,  or  something  of  that  kind. 

Mr.  Davifison:  But  that  is  just  what  you  were  con- 
demning. 

Mr.  Varney :     Not  at  all ;  I  only  say  let  the  survey  depend 
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«n  monuments  on  the  ground  and  not  on  the  needle  to  define 
it  I  think  you  will  all  agree  with  me  that  this  use  of  and 
<iependence  upon  the  needle  tempts  surveyors  to  get  along 
^thout  setting  monuments. 

Mr.  Amett :  I  am  not  loaded  down  with  a  speech  to  the 
-water's  edge  like  Brother  Vamey,  but  I  desire  to  contribute 
3Dy  little  mite.  That  the  sur\'eyor  should  hold  a  certificate  of 
competency  and  good  character,  I  am  in  accord,  but  that  from 
the  fact  that  he  is  elected  for  one  or  two  terms  county  sur- 
veyor that  he  should  have  all  the  county  work,  1  am  not  in 
-perfect  accord  I  waut  to  see  no  tarifled  professions,  as  Brother 
■'\'arney  said  last  year.  A  fair  field  and  a  fair  count,  if  you 
please,  is  what  the  surveyor  wants.  Ifhe  is  honest,  competent 
Bnd  industrious,  he  will  share  a  little  amount  of  the  public 
patronage. 

Mr.  Kiunear:  One  matter  of  vital  importauce,  I  thiuk, 
^s  in  reference  to  the  transfer  of  deeds,  I  think  it  should  be 
Heft  entirely  to  the  county  surveyor.  As  it  now  stands,  the 
Auditor  makes  all  transfers,  and  very  few  Auditors  ate  compe- 
tent to  do  this.  I  think  this  is  a  matter  that  ought  to  be  made 
the  subject  of  some  legislation. 

Mr.  Peters  then  made  a  few  remarks,  in  which  he  reiter- 
ated his  former  statement  that  more  attention  should  be  paid 
to  the  use  of  the  magnetic  needle  in  surveys,  and  he  thinks  it 
a  hardship  on  county  sur\'eyors  that  they  should  be  compelled 
to  furnish  their  own  instruments.  Mr.  Peters  also  thought 
there  were  cases  where  a  very  short  time  was  given  for  a  sur- 
"vey,  a  few  hours  or  a  day,  and  where  the  land  was  worth  very 
F  little,  where  the  use  of  the  most  expeditious  methods  were 
I  permissible. 

Mr.  Harvey  thought  a  surveyor  should  not  neglect  to  be 

[-  accurate  because  the  land  is  poor ;  but  that  it  is  rather  a  mat- 

I  ter  of   future   use   and   value    that   the   survey  should   be   as 

accurate  as  possible,  and  not  so  much  a  matter  of  the  present. 
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Condition  and  Needs  of  the  Engineering 

Profession  in  Ohio. 


The  Civil  Engineering  in  Ohio  is  represented  by  a  large 
number  of  individuals  scattered  in  every  city,  county  and  many 
towns  throughout  the  State,  each  individual  following  some 
special  or  general  practice  as  the  ability,  inclination  or  sur- 
rounding circumstances  may  offer. 

Here  and  there  have  been  formed  a  few  professional  clubs 
and  societies  where  they  meet  to  discuss  various  topics  and 
exchange  ideas  mutually  beneficial  to  the  profession. 

The  engineer  in  the  employ  of  a  corporation  either  railroad, 
municipal  or  established  in  a  general  practice,  as  a  rule  has 
spent  more  years  in  study  and  practice  in  fitting  himself  for  his 
profession  and  undoubtedly  performs  more  hours  labor  per  day 
for  less  remuneration  than  any  professional  man  known. 

Take  for  instance  the  engineer  who  has  work  under  his 
charge  where  periodical  estimates  have  to  be  given,  no  matter 
what  the  condition  of  the  ground  may  be  during  the  progress  of 
the  work,  he  does  and  must  personally  perform  this  duty,  often 
at  times  when  the  surface  of  the  earth  is  so  muddy  that  any  per- 
son not  an  engineer  would  ask  to  be  excused.  Yet  the  only 
murmurings  come  from  the  boy  who  thinks  he  wants  to  be  an 
engineer  and  who  finally  in  the  course  of  a  few  weeks  or  per- 
haps months  leaves,  a  living  example  of  the  saying  that  "  the 
boy,  who  will  not  stand  breaking  in,  will  never  become  an  en- 
gineer.** Or  as  an  instance  suppose  the  engineer,  doing  a  general 
practice,  is  called  upon  to  make  a  survey  of  the  lands  of  some 
estate,  plat  the  same,  divide  the  estate  both  on  the  ground  and 
plat,  calculate  the  areas  of  each  lot,  the  length  of  their  sides,  and 
ascertain  by  careful  measurements  on  the  ground  whether  the 
entire  work  both  in  office  and  field  is  correct,  so  that  he  may 
certify  to  their  correctness  and  place  his  work  in  the  hands  of  his 
employer,  and  have  it  go  on  record  before  the  world  to  be  judged 
by  others  of  its  merits.  If  the  employer  should  be  an  attorney 
who  has  engaged  the  engineer  to  do  this  work,  he  will  probably 
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A>rget  lo  suggest  that  the  bill  rentlered  for  such  service  is  too 
little,  but  on  the  other  hand  may  inform  the  engineer  that  the 
lili  is  exorbitant  and  suggest  a  reduction;  however,  he  takes 
^he  plat  and  the  survey  upon  which  you  may  have  perhaps 
jspent  a  month  in  field  and  office  work,  and  the  bill  calling  for 
^^erhaps  S150  and  files  them  with  the  court  along  with  a  bill  for 
Ills  own  services  ranging  from  $500  to  Siooo.  while  the  time 
^pentby  him  did  not  occupy  one-teuth  part  of  that  required  by 
"•he  engineer  lo  perform  his  work  —  many  of  you  present  no 
^oubt  can  call  to  mind  some  experience  of  a  similar  nature. 

Why  should  not  a  chief  or  division  engineer,  as  the  case  may 
Iw,  of  any  of  our  railroads  of  prominence  in  this  State  receive 
*rom  i.^ooo  to  S^ooo  per  annum  for  their  services  which  requires 
"«hem  to  devote  their  entire  time  to  their  duty  ?  Or  why  should 
-not  any  Civil  Engineer  of  any  of  ourcities  containing  a  popula- 
'tion  of  60,000  or  more  receive  a  similar  sum  for  theii  profess- 
ional services?  Why  should  not  any  engineer  doing  a  private 
Tiusiness  receive  $20  for  the  survey  and  plat  o(  a  city  or  town 
lot  instead  of,  as  is  often  the  case,  less  than  half  that  sum  ? 
Similar  additional  cases  could  be  mentioned  in  relation  to  all 
tranches  of  the  profession,  but  perhaps  enough  have  been  cited 
and  I  will  proceed  to  call  your  attention  to  a  recent  law  passed 
during  the  past  session  of  the  Legislature.  Bnt  few  are 
probably  aware  of  the  existence  of  this  law,  its  import  or  what 
may  be  done  under  its  provisions.     I  refer  you  to  Sections  4 

»and  5  of  Senate  bill  No.  147,  found  on  page  120  of  Volume 
86,  (O.  h.)  which  reads  as  follows: 
"Section  4. — Any  civil  engineer  who  shall  be  employed 
as  chief  or  assistant  engineer  in  the  surveying,  platting  or  cross- 
sectioning  of  any  railroad,  canal,  turnpike,  plank  road  or  other 
public  road,  shall,  before  the  work  is  commenced,  make  an  ac- 
curate measurement  of  the  same,  and  shall  prepare  a  profile  of 
each  section  of  one  mile  or  less  of  said  work,  showing  quanti- 
ties of  each  and  every  class  of  work  to  be  done  on  said  mile  or 
less;  and  shall  also  designate  the  nearest  bench-mark  or  point 
from  which  measurements  are  made,  and  shall  drive  stakes  at 
top  of  slope,  at  foot  of  embankment,  at  side  and  center  of  grade 
and  around  every  burrow  pit  for  each  one  hundred  feet,  show- 
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ing  in  plain  figures  by  feet  and  tenths  of  a  foot  the  depths  o 
cut  or  height  of  .fill  or  embankment,  together  with  a  correct^ 
showing  of  the  quantity  of  overhaul  beyond  a  given  number  o 
feet,  in  cubic  yards,  for  each  section  of  a  mile  or  less ;  and  it 
shall  be  the  duty  of  such  chief  or  assistant  engineer  to  furnish 
on  demand,  when  any  work  is  finished,  to  any  company,  con- 
tractor, sub-contractor  or  person  a  final  statement  of  quantities 
in  each  class  of  work  done  or  supplies  or  material  furnished  by 
parties  interested.** 

**  Section  5. — Any  civil  engineer  or  assistant  engineer, 
whose  duty  it  is  to  ascertain  quantities  from  actual  measure- 
ment, and  on  which  final  estimates  are  to  be  made,  who  shall 
knowingly  give  other  than  true  quantities,  with  intent  to  de- 
fraud the  construction  company,  contractor,  sub-contractor, 
laborer  or  person  furnishing  supplies  or  material,  shall  if  the 
amount  of  the  discrepancy  exceed  at  the  contract  price,  thirty- 
five  dollars,  be  deemed  guilty  of  a  felony,  and  shall  be  punished 
by  a  fine  of  not  less  than  the  amount  at  contract  price  of  all 
work  done  or  material  furnished  and  not  included  in  his  final 
estimate,  or  be  confined  in  the  penitentiary  for  not  less  than 
one  or  more  than  five  years.'* 

Here  are  certain  requirements  which,  under  certain  cases, 
where  unscrupulous  parties  have  to  be  dealt  with  and  unless 
the  engineer  becomes  the  pliant  tool  of  one  or  the  other,  con- 
tractor or  employer,  he  is  liable  to  a  heavy  fine  or  imprison- 
ment in  the  penitentiary.  How  will  you  prove  your  good 
intentions  if,  in  a  large  amount  of  work,  your  young  assistant 
either  through  negligence  or  ignorance  makes  an  error  that 
may  reflect  against  you  and  for  which  you  are  held  responsible? 
The  unscrupulous  contractor  will  hold  this  law  as  a  club  over 
many  to  produce  submission  to  his  will. 

Among  the  needs  of  the  profession,  of  which  I  will  now 
mention  a  few,  the  first  and  most  important  is  for  us  all  to  unite 
throughout  the  State  as  a  body  and  urge  the  members  of  the 
present  General  Assembly  to  repeal  this  unfair  law  or  modify 
these  sections  so  as  to  remove  their  objectionable  features. 

I  would  suggest  that,  in  order  to  elevate  and  give  dignity 
to  the  profession,  this  association  work  in  connection  with  other 
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ineering  associations  and  clubs  of  this  State  in  formulating 
act  to  be  passed  by  the  present  General  Assembly,  requir- 
all  Civil  Engineers  and  Surveyors  of  this  State  to  be  licensed 
eceive  a  diploma  before  being  allowed  to  practice  their  call- 
I  am  aware  that  this  is  an  innovation  and  may  be  objected 
ysome,  but  I  am  of  the  opinion  that  we  should  be  author- 
by  law  the  same  as  attorneys,  physicians,  or  even  the  men 
)  run  stationary  engines. 

I  have  served  in  many  capacities  in  the  profession  and 
3  my  observation  and  experience,  would  suggest  that  there 
three  grades  established  as  follows:  the  first  and  highest, 
:  of  civil  engineer ;  the  second  grade,  those  parties  who  are 
ible  of  doing  surveying  in  cities  and  might  be  termed  city 
reyors;  the  third  and  last  and  by  far  the  most  numerous 
s,that  of  country  surveyor.  This  would  allow  those  compe- 
:  to  take  one  or  more  grades. 

I  would  suggest  that  a  board  of  three  be  authorized  to  pass 
n  the  qualifications  of  each  applicant  and  award  them  a 
ioma  according  to  their  respective  merits.  That  board  I 
lid  have  consist  of  the  President  of  this  Society,  the  professor 
)ractical  civil  engineering  of  the  Ohio  State  University,  and 
third  member  to  be  chosen  by  them. 

In  cities  of  the  first  class  I  would  have  local  boards  ap- 
ited  by  this  board  who  would  examine  and  certify  to  the 
tral  board  as  to  the  qualifications  of  applicants  for  authority 
)ractice  in  their  cities.  The  qualifications  of  the  country 
^eyor  might  be  passed  upon  by  local  boards,  established  at 
venient  places  in  the  State  and  these  boards,  like  the  city 
rd,  also  certify  the  qualifications  of  applicants  to  the  central 
rd  upon  which  they  can  issue. 

As  to  the  qualifications  in  engineering,  I  would  suggest 
t  a  certain  number  of  years  of  practice  —  say  seven  —  stand 
lualifications  upon  which  to  issue  a  diploma,  or  if  the  appli- 
t  be  a  graduate  of  some  college  or  university,  let  the  four 
rs  spent  there  stand  for  four  years  practice.  A  similar 
a  of  years,  seven,  for  city  surveying,  and  no  deduction  made 
time  spent  in  college ;  a  fewer  number  of  years  practice 
country  surveying  will  do. 
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The  law  should  be  so  drawn  that  no  person  would  be 
eligible  for  any  office  in  this  State  requiring  the  practice  of 
these  respective  grades  unless  they  had  been  by  law  authorized 
to  so  practice ;  provided,  however,  that  this  shall  not  interfere 
with  the  term  of  any  person  so  holding  office  at  the  time  of 
the  passage  of  the  act. 

The  fee  for  issuing  such  diploma  or  certificate  should  be 
sufficient  to  make  the  provisions  of  the  act  self-sustaining,  and 
all  funds,  thus  derived,  over  and  above  the  amount  required  to 
pay  the  boards  a  reasonable  fee,  be  turned  into  the  sinking 
fund  of  the  State. 

Brethren,  I  have  simply  given  you  my  views  after  much 
thought  upon  this  subject,  and  believe  that  if  some  iact  like 
the  foregoing  were  in  force,  (I  do  not  say  it  is  the  best  that 
could  be  devised),  it  would  be  a  vast  improvement  on  the 
present  condition  of  the  profession.  I  feel  certain  that  when 
these  conditions  are  enforced,  the  members  of  the  profession 
can  demand  and  will  receive  the  proper  remuneration  for  their 
services,  and  our  profession  be  more  highly  esteemed  and 
honored  among  men. 


DISCUSSION. 

After  the  reading  of  the  above  paper,  a  member  asked 
Mr.  Bachtell,  the  author  of  the  law  above  mentioned. 

Mr.  Bachtell :  He  is  a  member  of  the  Senate  from  Scioto 
county. 

Discussion  on  this  paper  was  renewed  the  next  day  by 
Mr.  Mathewson,  who  said :  In  his  paper  read  yesterday  after- 
noon, Mr.  Bachtell  referred  to  some  laws  which  were  passed 
last  winter,  and  this  matter,  I  think,  should  have  further  atten- 
tion from  the  Society.  I  move  that  the  Committee  on  Legisla- 
tion be  instructed  to  prepare  suitable  amendments  to  these 
laws,  and  take  such  action  as  will  be  necessary  to  do  away 
with  the  effects  of  the  laws  mentioned  as  they  now  stand. 

Mr.  Griggs :  I  am  very  much  interested  in  this  matter, 
and  think  it  should  receive  attention.  The  author  of  this  bill 
filed  suit  yesterday  against  the  Scioto  Valley  Railway  Co.,  for 
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work  done  in  1887.  At  the  time,  I  furnished  the  contractor, 
for  his  engineer  employed  to  remeasure  the  work,  a  full  copy 
of  all  my  cross-section  notes,  and  also  sent  my  assistant  on  the 
ground  to  give  any  additional  information  that  was  desired, 
saying  that  any  errors  that  he  should  discover  would  be 
speedily  rectified.  I  think  it  mischievous  legislation,  and  that 
some  decisive  action  should  be  taken  in  regard  to  it. 

Motion  of  Mr.  Mathewson  seconded,  put  to  vote,  and 
oanied  unanimously. 

A  paper  on  Sewage  Disposal,  by  Prof.  Edward  Orton,  is 
xiot  available  for  publication,  the  reading  of  which  was  fol- 
lowed by  loud  applause  and  discussion  as  follows : 

President  Bowen :  If  there  are  any  gentlemen  present 
"^?ho  can  give  any  additional  information  on  this  subject,  we 
"^«rould  like  to  hear  them  ;  and  any  questions  on  the  subject  are 
:xiow  in  order. 

Mr.  Harvey  remarked  upon  the  depletion  of  rich  soil  in 
some  sections,  stating  that  in  one  portion  of  his  own  county, 
in  twenty  years  he  had  lived  to  see  land  depreciate  in  value 
one-half,  while  the  level  lands  on  the  east  side  had  increased 
in  value  by  careful  cultivation  until  it  had  doubled.  He 
thought  it  was  the  duty  for  all  to  send  their  sons  to  a  place 
^here  they  could  get  the  right  kind  of  an  education,  where 
they  could  learn  either  engineering  or  agriculture  —  to  our 
Ohio  State  University. 

Mr.  Snyder :  I  would  like  to  ask  the  Professor  if  he  in- 
cluded garbage,  in  speaking  of  sewage  ? 

Prof.  Orton :  I  spoke  a  little  unguarded,  perhaps,  in  that 
respect.  I  could  not  include  that ;  I  probably  made  the  term 
**  sewage  "  cover  more  than  I  meant  to  imply. 

Mr.  Jennings:  I  move  the  thanks  of  the  Society  be 
tendered  Prof.  Orton  for  his  valuable  paper. 

Motion  seconded,  put  to  vote,  and  carried. 


44  weddell's  remarks 


The  Sewerage  of  Columbus,  Ohio. 


Mr.  Snyder  had  placed  on  the  wall  drawings  showing  the 
plans  in  detail*  for  the  proposed  intercepting  sewer  in  Colum- 
bus, and  explained  same  to  the  audience,  with  full  details  as 
to  size  of  sewer  at  diflferent  points,  manner  of  connecting 
with  mains  already  laid,  flushing  arrangements,  work  already 
done,  etc. 


Weddell's  Remarks. 


Mr.  Weddell,  of  Galion,  asked  if  he  might  have  the  floor 
for  a  few  minutes  before  proceeding  with  regular  business,  and 
that  being  granted  him,  he  said : 

I  have  been  very  much  instructed  by  what  I  have  heard 
here,  and  am  very  glad  I  came,  but  it  seems  to  me  we  could 
make  this  order  of  a  little  more  usefulness  by  exchanging  ex- 
periences on  one  line  or  another.  Our  theories  are  all  right 
and  good,  but  we  lack  in  experience.  Mention  was  made  by 
the  gentleman  from  Cincinnati  about  contractors.  Now,  I 
think  you  will  all  agree  with  me  that  contractors  are  the  most 
troublesome  set  of  men  we  have  to  deal  with,  especially,  if 
they  take  the  contract  for  a  less  price  than  the  work  can  be 
done  for. 

I  have  heard  nothing  said  in  regard  to  the  construction 
of  bridges,  and  think  more  attention  should  be  given  to  it. 
To  all  engineers,  good  masonry  is  the  subject  of  the  day. 

In  regard  to  pipe  laying,  Mr.  Weddell  thought  the  man 
who  laid  the  pipe,  while  being  paid  by  the  contractor,  should 
be  entirely  under  the  direction  of  the  engineer. 


The  Operations  of  the  Coast  and 
Geodetic  Survey 


BY   PROF.   T.   C.   MENDENHALL. 


Air.  President,  Ladies,  and  Members  of  the  Ohio  Society  of  Sur- 
veyors and  Civil  Engineers  : 

I  want  to  express  first  the  pleasure  which  I  have  in  meet- 
ing with  this  Society  once  more.  Several  years  ago  you  were 
good  enough  to  elect  me  to  honorary  membership  in  your  So- 
ciety ;  and  thus  far  it  has  been  very  much  a  one-sided  affair,  I 
am  afraid.  That  is  to  say,  I  have  gotten  the  honor  out  of  it 
and  I  fear  the  Society  has  gotten  very  little  from  me.  It  was 
with  pleasure,  therefore,  that  I  found  myself  able  to  come  and 
attend  this  meeting  of  the  Society,  in  hopes  that  perhaps  I 
might  do  something  in  a  small  way  in  return  for  the  honor  you 
bestowed  upon  me  some  years  ago, 

I  have  several  things,  Mr.  President,  that  I  wish  to  speak 
of,  and  what  I  shall  have  to  say,  therefore,  will  be  of  a  very 
rambling  character-  And  I  shall  have  to  speak  npon  a  good 
many  sulyects  that  are  perhaps  not  very  closely  related  to  each 
other. 

On  being  called  a  few  months  ago  to  take  the  direction  of 
the  Government  Surveys  with  which  I  am  now  connected,  I 
found,  indeed,  what  I  had  really  known  before,  that  a  vast 
amount  of  useful  and  interesting  information  had  been  accu- 
mulated by  this  oldest  of  Government  scientific  bureaus,  dur- 
ing more  than  fifty  years  of  its  active  existence.  I  found  in 
the  archives  of  this  service  material  which  I  know  many  peo- 
ple throughout  the  country  would  be  glad  to  have  in  their  pos- 
session. Having  looked  over  the  ground  from  that  standpoint, 
I  determined  to  do  what  I  could  in  the  beginning  to  bring  this 
material  into  the  possession  of  those  who  might  be  pleased  to 
get  it  and  who  might  be  benefitted  by  it.  Briefly  then,  my  ob- 
ject is  to  try  and  have  the  members  of  the  engineering  and  sur- 
(45) 
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veying  professions  throughout  the  length  and  breadth  of  the 
land  understand  the  operations  of  the  Coast  and  Geodetic  Sur- 
vey, in  order  that  anything  which  is  produced  by  the  accurate 
and  precise  methods  of  that  service  may  be  available  to  any  of 
the  profession  throughout  the  whole  country.  And  then,  again, 
I  have  a  selfish  motive  in  view ;  in  order  that  many  things 
which  are  constantly  being  found  out  and  constantly  being 
studied  and  observed  by  the  members  of  your  profession 
throughout  the  country  shall  be  in  turn  put  into  possession, 
whenever  desirable,  of  the  Coast  and  Geodetic  Survey,  so  that 
we  may,  in  this  way,  feed  each  other  and  supply  each,  perhaps, 
what  the  other  demands  and  has  not.  This  is  my  apology  for 
the  very  rambling  sketch  which  I  will  try  to  give  you  upon  the 
operations  of  this  service. 

The  operations  of  the  service  are  classified  under  seven  or 
eight  different  heads,  and  therefore  you  will  see  in  the  begin- 
ning that  I  must  treat  them  all  with  extreme  brevity.  Only 
two  or  three  I  will  expand  upon  a  little.  Without  mentioning 
them  at  all  in  the  order  of  their  importance,  but  in  the  order, 
perhaps,  in  which  they  might  be  approached  by  one  who  was 
approaching  the  country  from  abroad,  I  will  first  speak  of  the 
hydrpgraphic  operations  upon  the  coast.  This,  of  course,  is  a 
very  important  part  of  the  work,  but  it  must  be  dismissed  by 
me  in  a  very  few  sentences. 

The  hydrographic  operations,  including  the  hydrographic 
surveys  of  the  coast,  extend  out,  in  accordance  with  the  organ- 
ic act  founding  the  survey,  a  distance  of  twenty  marine  leagues 
to  the  sea  and  extending  up  all  rivers  as  far  as  tide  water.  This 
hydrographic  survey,  in  the  character  of  its  work,  need  hardly 
be  described  by  me,  as  it  is  undoubtedly  well  understood  by 
you.  It  means  the  sounding  of  the  coast  of  the  sea  and  rivers, 
and  the  platting  of  these  soundings  upon  charts  so  that  they 
may  be  of  great  assistance,  as  they  undoubtedly  are  and  have 
been  for  many  years  to  mariners  and  all  who  approach  the 
coast  of  the  United  States.  I  might  say  with  regard  to  this 
matter  that  we  are  constantly  improving  the  character  of  these 
charts  by  making  re-surveys  to  a  certain  limited  extent ;  and  it 
is  found  that  the  re-surveys  were  even  more  important  than  the 
original  surveys. 
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:  is  well  known  to  aU  of  you  that  tiie  operations  of  the 
sea  upon  the  coast  are  sometimef;  very  severe,  and  that  the  coast 
is  constantly  being  changed  in  many  parts  of  the  country,  and 
chauged  in  a  much  more  rapid  way  than  some  of  us  may  sus- 
pect.    Tliis  leads  to  the  necessity  of  frequent  surveys  and  the 
frequent  republication  of  these  charts.     These  charts  are  issued 
1  various  sizes;  perhaps  many  of  them  not  larger  than  this 
[indicating  chart),  and  some  of  them  are  twice  as  large.     They 
Rnre  sold  by  the  Government  through  agents  established  at  va- 
rious  points  upon  the  seacoast,   at  a   merely  nominal  price. 
^2luriug  the  present  year  we  have  issued  of  these  charts  about 
Bixty-five  thousand.     That  will  give  you  some  idea  of  the  ex- 
tent of  this  feature  of  our  work,  which  is  a  most  interesting 
■atute,  and  upon  which  I  would  be  glad  to  expand.     I  cannot 
rave  it  however,  without  referring  for  a  moment  to  one  partic- 
illar  problem  of  hydrography  that  was  originally,  for  some  rea- 
son or  other,  very  fortunately  given  to  the  Coast  and  Geodetic 
Survey,  that  is,  beyond  the  twenty  marine  leagues  to  which 
Jiese  other  operations  extend.      I   refer  to  that  of  the   Gulf 
JBtream.     Whatever  is  now  known  about  the  hydrography  of 
e  Gulf  Stream  has  been  the  result  of  the  operations  of  the 
ist  Sur\-ey.     The  Gulf  Stream  has  recently  attracted  a  good 
1  of  attention  by  the  theory  that  has  been  urged  in  rhe  East- 
Itrn  press  ver>-  extensively,  that  a  change  in  the  position  of  the 
Bulf   Stream   has   given   rise    to   the  extremely   mild  winter 
librough  which  we  have  passed,  until,  perhaps,  within  the  last 
nt)--fbur  hours.     This  question  is  one  of  cousiderable  inter- 
t,  as  tlie  idea  of  the  Gulf  Stream,  by  wagging  its  tail,  if  I  may 
!  the  expression,  from  side  to  side,  may  give  us  a  cold  or  a 
nild  winter,  is  certainly  one  of  great  importance ;  but  I  need 
lardly  say  that  there  is  little   possibility  of  any  such   influ- 
snce.     To  begin  with,  if  the  Gulf  Stream  did  move  in  that 
*ay,  there  is  no  possibility  that  it  might  in  any  way  influence 
(he  climate  more  than  perhaps  for  a  few  miles  from  the  coast, 
ind  as  we  have  had  a  very  mild  winter  throughout  the  whole 
'  Uississippi  Valley,  that  puts  a  quietus  upon  this  theory.   How- 
ever, it  is  an  established  fact  that  the  Gulf  Stream  does  change 
its  axis,  by  a  very  small  amount.    The  result  of  the  explora- 
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tions  of  the  Steamer  Blake,  under  command  of  Captain  Pillsbury, 
will  appear  about  one  year  from  this  time,  and  when  that  pub- 
lication is  made,  it  will  contain,  in  my  judgment,  the  best  in- 
formation, up  to  the  present  time,  of  the  physical  hydrography 
of  that  part  of  the  ocean  ;  and  I  should  be  very  glad  indeed  to 
see  that  it  gets  into  the  hands  of  any  person  who  may  be  inter- 
ested in  this  subject,  and  who  may  desire  to  possess  it  at  that 
time. 

The  next  topic  in  order  is  the  topographical  survey  of  a 
certain  limited  portion  of  the  coast  extending  usually  back 
only  a  very  few  miles ;  and  also  what  we  may  call  the  secondary 
and  tertiary  triangulation ;  that  is,  in  hydrographic  work  it  is 
necessary  to  study  the  nature  of  the  land  as  well  as  the  nature 
of  the  water.  That  leads,  therefore,  to  a  very  careful  topo- 
graphical survey  of  the  coast  back  a  distance  of  a  few  miles 
from  the  shore  line.  A  topographical  survey  implies  what  we 
call  tertiary  triangulation  ;  that  is,  third  in  point  of  excellence, 
in  which  the  relative  position  of  different  important  points  are 
fixed  with  regard  to  each  other,  and  with  regard  to  certain 
points  that  are  usually  determined  astronomically.  I  may 
remark  here  in  explanation  and  apology  for  some  reference  to 
the  technique  of  this  matter  that  very  few  people  have  any 
idea  how  a  map  is,  or  ought  to  be  made,  and  very  few  people 
have  any  idea  of  the  inaccuracies  of  a  great  majority  of  our 
maps,  as  we  find  them  in  our  geographies  and  books  of  that 
class,  and  even  in  the  large  atlases  at  the  present  time.  An 
island  is  an  island  to  the  ordinary  map-maker,  and  'he  pays 
little  attention  to  its  form,  or  some  times  very  little  attention 
to  its  dimensions,  and  perhaps  occasionally  very  little  attention 
even  to  its  position.  So  you  will  see  what  we  are  accomplish- 
ing by  our  work,  aside  from  making  known  the  actual  hydro- 
graphy of  our  coast,  so  that  vessels  approaching  it  will  know 
where  they  are,  and  know  where  they  may  go  with  safety. 
We  are  also  making  some  progress  toward  accurate  and  precise 
map-making  in  this  country. 

The  next,  and  one  of  the  most  interesting  and  important 
operations  we  have  is  the  primary  triangulation  of  the  country. 
The  primary  triangulation  of  the  country  means  the  extension 
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a  aeries  of  triangles  entirely  across  tlie  continent,  along 
;veral  different  lines  and  also  vertically  across  the  conntiy  in 
is  way  (indicating)  along  several  different  lines,  and  event- 
ly  it  must  mean  the  covering  of  the  whole  country  with  a 
:m  of  tiiangles.  On  every  apex  of  ever\'  triangle  there 
be  a  station,  and  at  that  station  instruments  must  have 
leen  placed  at  some  time,  and  all  angles  between  lines  con- 
meeting  stations  very  carefully  measured,  thus  completing  the 
£nal  map -making  of  the  country  by  a  system  of  primary 
Irian  gulation. 

I  ought  to  say,  perhaps,  a  word  or  two  about  the  method 
tn-  which  this  is  done.  A  base  line  accurately  and  actually 
measured  is  the  beginning  of  it  all.  This  base  line  is  usually 
from  four  or  five  to  eight  or  ten  miles  in  length,  although  it 
is  now  thought  to  be  best  to  have  a  base  line  rather  shorter 
*han  eight  or  ten  miles.  Modern  base  line  practice  looks 
xather  to  shorter  Hues  than  to  longer  lines.  These  are  meas- 
iired  with  the  very  greatest  accuracy.  In  the  first  place,  a 
luitable  location  in  some  part  of  the  country  is  selected  ;  that 
is,  a  place  that  is  almost  level,  or  as  nearly  level  as  possible ; 
d  if  it  is  not  already  level,  care  is  taken  to  smooth  off  the 
surface  so  as  to  have  a  line  as  nearly  straight  and  as  nearly 
level  as  may  be.  The  practice  iu  the  United  States  Coast 
Sur\'ey  has  been  to  measure  base  lines  by  means  of  base  bars, 
composed  of  two  metals,  so  that  uo  correction  for  temperature 
is  supposed  to  be  required.  These  bars  are  carried  along  and 
placed  end  to  end,  very  delicate  means  being  used  for  making 
the  contact,  and  in  that  way  the  entire  base  line  is  measured. 
This  base  line  measurement  has  been  carried  on  with  a  very 
high  degree  of  accuracy,  and  they  have  been  measured  more 
rapidly  in  America  than  in  any  other  country  in  the  world, 
and  with  perhaps  as  high  a  degree  of  perfection  as  in  any 
other  country  in  the  world.  The  most  recent  measurement  of 
a  base  line  is  the  Los  Angeles  base  line,  which  is  a  hue  be- 
tween eleven  and  twelve  miles  in  length.  Vou  can,  perhaps, 
form  some  conception  of  the  accuracy  witli  which  the  work 
was  done  and  the  rapidity  with  which  it  was  accomplished, 
when  you  know  that  the  work  was  accomplished  within  a  few 
4 


50  THE  .OPERATIONS  OF  THE 

weeks ;  that  the  line  was  measured  three  separate  times,  and   - 
although  more  than  eleven  miles  long,  the  greatest  difference 
between  any  two  of  those  three  measurements  was  less  thati^ 
the  thickness  of  my  little  finger,  the  measurement  extending^ 
as  I   have  stated,  a  distance  of  between  eleven  and   twelv 
miles.      This,  roughly   speaking,  is   about  one   part   in   tw' 
million.     That  is,  we  have  carried  base  line  measurement  t 
that  degree  of  accuracy  that  the  error  is  not  greater  certainly — 
than  one  part  in  two  million.     Having  measured  the  base  line, 
the  next  thing  is  to  extend  that  measurement  through  all  parts 
of  the  country.     If  you  will  pardon  me  for  making  a  very 
rough  and  small  sketch  upon  the  board,  I  will  endeavor  by 
it  to  explain  to   you  the  method  of  the  extension  of  these 
triangles. 

( Here  the  lecturer  illustrated  by  means  of  diagrams  upon 
the  blackboard  the  methods  above  indicated.) 

Continuing,  Prof.  Mendenhall  said  :  This,  in  a  very  brief 
way,  gives  you  an  idea  of  the  application  of  triangulation ;  and 
those  who  are  perfectly  familiar  with  it  will  pardon,  I  hope,  my 
taking  time  to  give  this  little  sketch  of  it. 

Now  this  primary  triangulation  is  called  primary  because 
we  make  the  greatest  efforts  to  get  the  triangles  of  the  longest 
possible  size,  and  make  the  measurements  with  the  greatest 
possible  accuracy,  so  that  systems  of  smaller  triangles  may  be 
based  upon  this.  In  the  first  place  with  regard  to  the  accuracy 
of  the  measurement ;  every  school-boy  knows  that  in  any  trian- 
gle, the  sum  of  all  the  angles  is  equal  to  i8o  degrees  or  two 
right  angles.  Now,  these  angles  are  all  measured  and  of  course 
they  are  measured  a  great  many  times.  One  station  is  occu- 
pied for  several  days  and  sometimes  for  several  weeks,  and  all 
the  angles  are  measured  many  times,  these  lines  being  many 
miles  in  length;  but  after  it  is  all  over,  we  have  these  three 
ano^les  measured.  Now,  we  add  them  together  and  of  course 
til  is  is  a  check  on  the  whole  operation.  If  they  are  greatly  in 
excess  of,  or  less  than  i8o  degrees,  a  serious  error  has  crept  into 
the  work.  As  a  matter  of  fact,  we  do  not  accept  any  triangles* 
unless  the  difference  between  the  sum  of  the  angles  and  i8ode- 
grees  is  less  than  about  six-tenths  of  one  second.     This  will 


» 
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you  some  idea  of  the  accuracy  with  which  this  triangular! 
^measurement  is  made.  i 

with  regard  to  the  length  of  the  sides  of  these  triau- 
jles,  the  object  of  taking  a  triangle  with  very  long  sides  is  econ- 
omy, as  it  costs  a  good  deal  to  occupy  a  station.  Not  very  long 
ago,  I  had  occasion  to  look  at  some  of  this  work  that  is  going 
on  just  now  in  Southern  Indiana  A  line  of  triangles  has  been 
started  at  about  this  point  { indicating ),  and  run  across  through 
southern  Ohio  and  come  up  here  to  about  where  my  finger  is 
(indicating).  Another  series  of  triangles  starts  with  the  base 
at  St.  Louis,  running  east;  this  series  begins  at  the  Atlantic, 
and  the  next  season's  work  will  bring  these  two  series  of  tri- 
angles together.  Their  stations  are  already  intervisible.  When 
the  gap  is  closed,  there  will  of  course  be  much  anxiety  among 
these  officers  who  have  been  engaged  in  the  work,  because 
there  has  been  a  base  line  measured  at  both  ends  and  either 
one  of  these  series  of  triangles  will  establish  the  position  of  the 
connecting  points.  Of  course  if  the  work  has  been  thoroughly 
done,  these  positions  will  agree  within  a  very  small  error;  if 
they  do  not  agree  within  a  very  small  error,  somebody  is  to 
blame. 

Now,  in  running  through  southern  Indiana,  Ohio,  and  all 
this  part  of  the  country,  it  is  necessary  to  use  triangles  that  are 
comparatively  small,  sides  of  only  ten,  fifteen,  twenty  or  thirty 
miles  in  length,  because  the  country  is  usually  so  level.  It 
strikes  people  often  curiously  that  we  have  to  use  shorter  sides 
in  a  level  country.  As  a  matter  of  fact,  in  a  level  country 
%'ery  high  signals  must  be  erected.  The  highest  sigual  ever 
erected  in  this  country  was  erected  in  Indiana,  and  is  156  feet 
high.  This  is  rendered  uecessarj'  in  order  to  escape  the  gen- 
eral curvature  of  the  earth,  and  therefore  the  sides  of  the  trian- 
gles must  be  shorter.  But  when  we  get  into  the  mountainous 
regions,  we  can  do  much  better.  We  have  now  going  on  there 
some  of  the  most  gigantic  operations  in  ttiaugulation  that  have 
ever  been  carried  on  anywhere  in  the  world.  We  have  already 
triangles  measured  whose  sides  are  194  miles  long.  We  occupy 
stations  there  eleven  and  twelve  thousand  ieet  above  the  level 
of  the  sea. 
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Another  very  interesting  operation,  and  perhaps  of  mor 
importance  to  most  of  you  than  anything  I  have  referred  t 
thus  far,  is  the  precise  leveling  across  the  continent.  We  hav 
commenced  a  series  of  precise  levels  running  from  tide  wate 


here  (indicating  on  chart),  and  running  across  the  continent 
A  series  of  levels  has  also  been  run  up  here  (indicating  o 
chart),  under  the  direction  of  the  Coast  Survey,  and  the  Missi 
sippi  River  Commission  has  also  run  a  line  of  levels  up  the=- 
Mississippi  River.     By  these  two  operations  we  have  a  checlci 
upon  the  work  because  an  entirely  independent  corps  has  been. 
engaged  upon  this  work.    Levels  have  been  run  through  south- 
ern Ohio  and  have  now  extended  across  Indiana  to  St.  Louis, 
and  run  up  here  ( indicating  on  chart )  in  Missouri  to  JeflFerson- 
ville.    Then  we  have  some  lines  coming  up  here  (indicating), 
branch  lines  or  check  lines,  that  have  been  worked  out.    The 
plan  of  the  operation  will  be  that  these  lines  shall  be  carried 
clear  across  to  the  Atlantic ;  and  then  we  shall  have  another 
system  of  lines  running  in  an  opposite  direction  so  as  to  make 
checks  upon  the  work. 

This  leveling  is  known  in  the  Coast  Survey  as  precise 
leveling.  It  would,  perhaps,  interest  some  of  you  if  I  could 
take  a  little  more  time  describing  the  diflferences  between  this 
precise  leveling  and  what  is  ordinarily  called  engineer  leveling. 
I  may  say  briefly  in  the  first  place,  that  it  is  all  done  in  dupli- 
cate. Lines  are  run  side  by  side,  and  then  they  are  reversed 
and  re-run,  and  a  very  small  percentage  of  error  is  sufficient  to 
oblige  the  leveler  to  go  back  and  do  his  work  over  again.  It 
is  definitely  fixed,  the  percentage  of  difference  between  these 
two  duplicate  levels.  Then  the  instrument  itself  is  different 
from  the  ordinary  level  which  is  used  by  the  engineer  in  level- 
ing. This  precise  leveling  is  of  very  great  value  to  the 
country,  and  I  am  very  glad,  as  I  have  already  seen  that 
many  of  you  have  been  deeply  interested  in  it.  The  object  is 
to  furnish  at  every  important  point  a  bench  mark  in  which  the 
exact  height  of  that  point  above  the  level  of  the  sea  is  given, 
so  that  the  country  may  have  several  lines  that  ha^ve  been 
determined  with  the  very  highest  degree  of  accuracy,  and  to 
which  ordinary  railroad  leveling  and  engineering  and  hydraulic 
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operations  may  refer.  My  only  regret  is  that  at  present  this  ' 
is  accessible  to  so  few  people.  This  single  line  of  levels  run- 
ning across  the  country  of  course  cannot  be  reached  by  very 
many  people ;  but  I  believe  that  you  wiU  agree  with  me  that 
it  is  of  the  utmost  importance  to  extend  that  system.  Already 
gfe  have  had  demands  for  it  down  here  in  Missouri  and  Arkan- 
■,  and  in  several  other  places,  and  in  fact  we  already  have  a 
he  nearly  completed  up  the  Mississippi,  which  will  be  of 
at  service  when  done.  We  want  several  more  lines  north 
I  south,  so  that  you  will  in  the  future  have  bench  marks  to 
Ifer  to  that  will  be  of  the  highest  degree  of  reliability. 

A  very  interesting  kind  of  work  which  the  Coast  Survey  j 
been  engaged  in,  is  the  gravitation  work.      I  think  you  I 
ill  all  admit,  without  argument  on  my  part,  the  importance  1 
^^  a  knowledge  of  the  shape  of  the  earth.     I  will  take  it  for 
granted  that  everybody  admits  that  it  is  of  the  highest  im- 
portance that  we  should  know  the   real  shape  of  the  earth. 
Ibis  work  consists  of  determining  the  force  of  gravitation  at  j 
ixions  points  of  the  surface  of  the  earth.     That  is  done  by  I 
cans  of  the  vibration  of  pendulums.     The  period  of  time  in 
hich  the  pendulum  will  vibrate  depends  on  the  length  of  the 
tndnlnm  and  also  on  the   force  of  gravity.     If  the  force  of 
«vity  increases,  the  pendulum  will  vibrate  faster,  and  as  the 
force  of  gravity  decreases,  the  pendulum  will  vibrate  slower,    i 
Suppose  I  take  a  pendulum,  consisting  of  a  small  bar  of  metal, 
and  swing  it  here  until  I  find  its  exact  period  ;  then  I  carry  it    | 
anywhere  else  and  swing  it  there;  if  the  force  of  gravity  is    j 
just  the  same  there  as  here,  the  period  of  the  pendulum  will 
be  identical  there  with  what  it  is  here.     If,  however,  it  takes 
longer  to  swing,  then  I  know  the  force  of  gravity  is  less;  and 
if  it  takes  a  shorter  time,  I   know  it  is  greater.     That  is  the 
statement  of  the  problem  in  a  very  few  words.     And  by  ascer- 
taining the  force  of  gravity  at  these  various  points,  by  means 
of  the  pendulum,  vibrating  as  I  have  shown  you,  we  can  get 
the  real  shape  of  the  earth.     A  good  deal  of  work  has  been    i 
done  in  connection  with  these  operations.     I  have  some  maps   ] 
that  show  the  pendulum  stations  that  have  been  occupied,  but  I 
M^iey  have  been  mostly  along  the  Eastern  coast  and  down  here  I 
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at  Key  West.  Scarcely  anything  has  been  done  west  of  the 
Allegheny  Mountains.  A  station,  however,  has  been  occupied 
in  Michigan.  It  is  particularly  desirable,  indeed,  that  this 
pendulum  work  should  be  extended.  There  is  a  demand  from 
our  friends,  the  geologists,  that  our  operations  in  this  line  shall 
extend  all  over  this  country.  They  say  it  is  a  matter  of  great 
theoretical  interest  to  know  whether  the  force  of  gravitation  is 
in  excess  or  whether  it  is  in  deficiency,  and  we  have  undertaken 
to  comply  with  their  request  at  the  earliest  possible  moment. 
While  this  gravitation  work  is  one  of  the  most  important  and 
most  interesting  operations  connected  with  the  service,  yet 
I  need  hardly  say  to  you  that  it  is  one  of  the  most  difficult  to 
explain  to  those  who  have  little  interest  in  this  sort  of  work. 

Another  very  important  line  of  work  we  are  doing  and 
which  is  of  interest  to  you,  is  the  magnetic  work.  All  survey- 
ors and  engineers  are  interested  in  this  department  of  the  work. 
It  is,  perhaps,  a  misfortune  that  we  have  to  rely  upon  the 
magnetic  needle  for  ascertaining  our  directions,  but,  neverthe- 
less, that  is  a  fact  to  a  very  great  degree,  hence  the  reliability 
of  the  magnetic  needle  as  a  direction  indicator  is  a  question  of 
the  highest  importance.  The  Coast  Survey  has  for  many  years 
endeavored  to  supply  the  demand  along  that  line  by  furnishing 
to  surveyors  and  engineers  all  the  facts  that  could  be  gathered 
in  connection  with  what  we  call  the  declination,  or  what  is 
very  frequently  called  the  variation  of  the  magnetic  needle,  to- 
gether with  all  other  magnetic  facts,  which  would  be  of  inter- 
est to  surveyors  and  civil  engineers. 

In  connection  with  that,  I  want  to  call  your  attention  to 
two  or  three  charts  I  have  here  ( though  I  fear  that  not  many 
of  you  can  see  them)  representing  some  magnetic  facts.  I 
hope  to  interest  you  to  such  an  extent  that  you  will  be  will- 
ing to  furnish  us  all  the  magnetic  observations  you  may  have 
in  your  possession  or  may  make  at  any  time,  giving  us  carefully 
the  observation  and  locality,  and  we  in  return  will  endeavor  to 
repay  you  by  furnishing  you  the  result  of  the  study  and  obser- 
vations we  make. 

Here  the  lecturer  explained  the  magnetic  charts  referred 
to,  and  afterwards  continued  as  follows : 
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This  map  is  the  well  known  isogoiiic  chart  of  the  United 
States  for  1890,  the  latest  production  we  have.  These  lines 
l^iudicating)  represeut  the  declination  of  the  needle,  if  the 
magnetic  needle  is  located  exactly  on  this  line  (indicating)  it 
rill  point  to  the  trne  pole ;  there  is  no  declination  during  the 
fear  1890.  You  will  observe  that  line  runs  through  the  State 
of  Ohio,  a  little  bit  east  of  Columbus ;  so  that  the  variation  01^ 
declination  of  the  needle  at  this  point  ought  to  be,  and  : 
matter  of  fact  it  is  very  small.  For  all  along  that  line,  through-J 
lUt  Ohio  the  declination  of  the  needle  will  be  zero,  and  along 
(this  line  (indicating)  it  will  point  five  degrees  to  the  east,  antj 
'  here  (indicating)  ten.ar.d  here  fifteen,  and  here  twenty  degrees,  ' 
and  over  here  it  goes  to  the  west  five  degrees,  and  here  ten  de- 
grees, and  here  (indicating)  fifteen  degrees  to  the  west.  I 
Ibave  not  time  to  discuss  the  matter  at  length,  but  only  want  to 
isay  that  I  have  attempted  interpolation  on  this  chart  with  very 
'peat  success.  That  is  to  say,  on  this  chart  the  line  for  each 
'degree  is  located,  and  you  will  notice  in  looking  at  Ohio  that 
the  city  of  Columbus,  for  instance,  is  between  the  zero  line  and 
the  line  of  one  degree ;  it  is  a  little  nearer  the  zero  line  than  it 
js  the  line  of  one  degree  of  declination.  I  therefore  venture  to 
predict,  without  knowing,  that  the  declination  here  is  probably 
60m  22  to  25  minutes.  I  presume  there  are  several  persons 
'here  who  can  tell  uie  how  near  that  may  be  to  the  truth.  You  J 
vtll  thus  see  it  is  possible  to  take  this  chart  and  interpolate! 
your  residence  by  means  of  it,  and  find  very  nearly  correctly  J 
the  declination  of  the  needle  at  that  point. 

Then,  here  is  another  chart  of  very  great  interest,  althouglba 
^^   1  have  not  got  on  it  all  that  we  have  on  our  printed  charts* 
^ft/Tbese  show  the  zero  lines  historically  back  to  a  certain  point;! 
^H  that  is,  they  show  the  lines  along  which  the  needle  points  to  the-l 
^Btnie  pole.     Going  back  to  the  date  of  1797,  the  zero  line  at  that   ' 
^Htime  was  here  (indicating),  running  through  Pennsylvania  and 
^Hrjlown  through  Maryland;  in  fact,  very  nearly  through  the  city 
^*  of  Washington.  That  is  the  farthest  East  it  ever  reached.  Then 
it  began  changing  in  this  direction,  until  in  1890,  the  present 
I  epoch,  it  is  here  ( indicating).     It  is  undoubtedly  moving  along 

:lion  ( indicating)  and  we  have  evidence  showing  . 
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that  about  the  time  of  Columbus,  or  a  little  later,  it  was  oflF  in 
this  direction  (indicating).  That  is  a  very  curious  and  thus 
far*  unexplained  fact,  that  the  line  of  no  declination  swings 
back  and  forth  across  the  continent.  Although  we  do  not  know 
the  real  laws  which  control  it,  yet  we  know  its  past  history, 
and  therefore  know  its  future  to  a  certain  extent,  and  it  is  by 
reason  of  this  knowledge  we  are  able  to  predict  those  changes, 
and  indicate  them  upon  charts  of  that  kind. 

I  will  refer  briefly  to  another  chart,  containing  what  are 
called  magnetic  meridians.  These  lines  represent  the  course 
you  would  take,  were  you  to  follow  the  magnetic  needle.  Of 
course,  as  you  go  you  would  come  into  regions  of  diflFerent 
declination,  but  these  lines  represent  the  directions  that  you 
would  actually  take.  The  horizontal  lines  crossing  this  way, 
the  dotted  lines  represent  the  dip  of  the  needle,  and  the  heavy 
lines  represent  the  horizontal  intensity  of  magnetism,  a  matter 
that  has  sprung  into  the  highest  importance  in  the  last  ten  or 
eleven  years  (as  was  referred  to  last  night  by  Prof.  Thomas) 
on  account  of  its  application  and  use  in  all  sorts  of  electrical 
measurements ;  that  is,  the  horizontal  component  of  the  earth's 
magnetic  force. 

With  regard  to  these  magnetic  charts,  I  wanted  to  say 
that  there  are  four  of  them  altogether.  I  have  only  referred 
to  three,  and  the  other  is  a  chart  of  Alaska.  They  are  pub- 
lished for  the  benefit  of  the  general  public.  The  difficulty  is 
to  get  them  into  the  hands  of  the  people  who  would  like  to 
have  them,  and,  if  anybody  here  would  like  to  have  a  set  of 
these  charts  that  have  but  recently  been  issued,  all  he  needs 
to  do  is  to  address  a  note  to  the  Superintendent  of  the  Coast 
and  Geodetic  Survey,  making  the  request,  and  the  charts  will 
be  sent  him. 

Another  thing  that  the  Coast  and  Geodetic  Survey  has,  in 
a  sort  of  indirect  way,  long  had  to  do  with,  is  the  matter  of 
weights  and  measures.  The  earliest  operations  of  the  Coast 
Survey  were  of  a  unique  character.  I  refer  to  those  of  the 
first  superintendent,  Mr.  Hassler,  a  man  brought  over  from 
Europe,  possessed  of  the  very  highest  talents,  and  particularly 
possessed  of  talents  that  just  at  that  time  were  exceedingly 
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CJtttbis  countrj',  and  therefore  in  verj-  great  demand.  Mr. 
Ssler  was  appointed  first  superintendent  of  the  Coast  and 
3detic  Survey.  About  the  same  time,  some  efforts  were 
de  looking  to  the  establishment  of  a  uniform  system  of 
ghls  and  measures  throughout  the  countrj',  and  Mr.  Hass- 
vlio  knew  more  about  weights  and  measures  than  any 
er  member  of  the  government  service  at  that  time,  was 
>  appointed  superintendent  of  weights  and  measures.  From 
t  time  to  this  the  custom  has  been  and  is  that  the  super- 
ndeat  of  the  Coast  and  Geodetic  Survey  shall  also  be 
eriotendent  of  Weights  and  Measures.  The  two  offices, 
3e  not  legally  connected,  have  always  gone  together,  so 
t  at  the  present  lime  the  bureau  or  office  of  Weights  and 
tsores  is  a  sub-office  in  the  bureau  of  the  Coast  and  Geo- 
Ic  Survey.  The  members  of  this  Society,  I  hope,  some  of 
m  at  least,  have  not  forgotten  that  a  few  years  ago  I  talked 
ome  length  before  the  Society  upon  the  subject  of  measures 
Ength,  and  of  course  1  do  not  propose  in  anything  I  have 
ay  to-night  to  repeat  what  I  then  said,  but  1  want  to  bring 
p  to  date,  and  add  the  new  facts  we  have  developed  since 
;  time,  for  I  think  you  will  be  interested  in  this  subject- 
The  two  questions,  perhaps,  of  the  utmost  importance  lo 
engineer  —  or  rather  the  surveyor  than  the  engineer,  be- 
se  the  engineer  is  obliged  to  take  in  some  other  questions 
freat  importance  —  but  the  two  questions  of  the  utmost  im- 
tance  to  the  sur\'eyor,  are  the  questions  of  direction  and  the 
stion  of  distance.  Questions  of  direction  are  determined  by 
use  of  the  magnetic  needle,  or  by  means  of  astronomical 
trvations.  I  may  say  that  I  have  necessarily  to-uight  skip* 
o\-er  the  question  of  astronomical  operations  of  the  Survey. 
s  determination  of  the  latitude  and  the  longitude  go  along 
fi  our  other  geodetic  work.  Besides  the  determination  of 
xtion,  the  surveyor  must  determine  distance,  and  hence  he 
titerested  in  the  unit  of  distance.  The  engineer  goes  far- 
:;  he  is  not  only  interested  in  the  unit  of  distance,  but  also 
he  unit  of  mass.  He  has  a  great  deal  to  do  with  mass,  the 
ntity  of  matter ;  so  that,  perhaps,  to  no  body  of  men  that 
ht  be  gathered  together,  would   these  questions  of  unit  of 
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length  and  unit  of  mass  be  of  more  real  importance  than  to 
a  body  of  engineers  and  surveyors. 

Suppose,  then,  you  were  to  ask  the  question.  What  is  the 
unit  of  length?  Some  would  reply  a  foot,  or  a  yard,  the  latter 
being  really  correct,  the  first  being  a  derived  unit.  You  might 
then  ask  what  is  a  yard,  or  what  is  a  foot  ?  The  childish  way 
of  answering  the  question  would  be  that  a  yard  is  three  feet, 
or  a  foot  is  twelve  inches ;  but  we  are  not  better  oflF  when  we 
have  that  answer  than  we  were  before.  If  required  to  state 
what  an  inch  is,  the  answer  would  be  that  an  inch  is  a  twelfth 
of  a  foot,  and  that  is  a  circle  in  which  you  would  find  yourself 
reasoning,  the  diameter  of  which  would  be  too  short  to  be  safe. 

Now,  what  is  a  foot,  or  what  is  a  yard  ?  I  answered  that 
question  to  some  extent  several  years  ago.  I  may  briefly  say, 
the  answer  to  that  question  ought  to  have  been,  that  our  unit 
of  length  in  the  State  of  Ohio  is  the  yard,  and  that  unit  is 
kept  at  the  State  House,  and  it  was  at  one  time  at  the  State 
University.  I  am  really  unable  to  say  whether  it  is  at  the 
University  or  at  the  State  House  at  the  present  time.  But 
there  is  a  particular  brass  bar  there,  on  which  there  are  drawn 
two  lines,  separated  a  distance  apart ;  and  the  State  Legisla- 
ture a  good  many  years  ago  passed  a  law  fixing  that  distance, 
between  those  two  lines,  as  one  yard.  Now,  I  am  very  doubt- 
ful as  to  whether  the  State  Legislature  ever  determined  the 
temperature  at  which  that  should  be  one  yard.  I  think  it. is 
very  likely,  if  you  look  into  it,  you  will  find  it  did  not,  and  if  it 
did  not  fix  the  temperature  at  which  it  would  be  a  yard,  the 
State  of  Ohio  has  a  very  uncertain  standard,  for  we  all  know 
that  brass  expands  with  an  increase  of  temperature.  In  nearly 
all  the  States  of  the  Union,  these  standards  exist,  and  they 
were  furnished  by  the  Coast  and  Geodetic  Survey  nearly  fifty 
years  ago.  They  were  furnished  to  the  various  States,  and  the 
States  adopted  them. 

I  want  to  remind  you  that  the  constitution  of  the  United 
States  says  distinctly  that  Congress  shall  have  the  power  to 
establish  a  system  of  weights,  measures  and  coinage;  and 
Congress  has  established  a  system  of  coinage,  but  it  never  has 
established  a  system  ol  weights  and  measures.    That  is  a  very 
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important  fact  to  remember,  because  yoii  can  go  no  farther  for 
your  standard  than  Columbus ;  you  cannot  go  to  the  United 
States.  Nearly  all  the  States  have  adopted  this  standard  ;  but 
some  States  have  not.  Within  the  last  few  months  I  have 
been  investigating  the  question  as  thoroughly  as  I  could,  by 
getting  information  from  the  State  Legislatures  and  State 
Sealers  of  Weights  and  Meastires  all  over  the  country,  with 
regard  to  the  laws  existing  on  the  subject  of  weights  and 
measures;  and  letters  have  been  sent  to  foreign  couu tries  all 
over  the  world  to  ascertain  what  laws,  if  any,  they  have  upon 
this  subject.  We  are  now  accumulating  a  mass  of  information 
that  is  interesting  and  valuable.  This  has  developed  one  very 
curious  fact,  and  that  is  that  some  States  to-day  —  I  am  not 
going  to  name  them  for  fear  that  some  people  may  want  to  go 
there  to  do  business  (laughter)  —  but  there  are  some  States 
to-day  in  which  there  are  heavy  penalties  for  selling  or  buying 
with  false  weights  and  measures,  and  yet  which  have  never 
adopted  a  true  weight  or  measure;  that  is,  they  have  no 
standard  weight  and  measure  at  all.  If  a  man  were  to  be 
arrested  for  using  a  false  weight  or  a  false  measure  in  these 
States,  the  only  ground  upon  which  they  could  convict  him 
would  be  by  the  recognized  fact  in  law,  that  custom  is  law. 
Some  States  have  really  absolutely  neglected  to  legislate  on 
this  question,  assuming  that  the  United  Slates  had  legislated 
for  them,  but  the  United  States  has  not.  The  standard  yard 
of  the  Government  of  the  United  States  is  known  as  the 
Troughton  scale.  It  is  a  very  interesting  old  bar,  made  by 
Troughton  in  1813,  and  brought  over  here  in  1814.  The  bar 
is  of  brass,  eighty-four  inches  long,  two  and  one-half  wide,  and 
nearly  a  half  inch  thick  ;  along  throngh  the  center  runs  a  thin 
strip  of  silver  upon  which  the  inches  are  graduated.  By  in- 
vestigation, it  was  found  these  inches  were  somewhat  irregular, 
but  that  the  inches  from  the  twenty-seventh  to  the  sixty-third, 
that  is,  thirty-six  in  alt,  represented  the  average  of  all  better 
than  any  other  part  of  the  bar;  so  Mr.  Hassler  adopted  these 
thirty-six  inches  as  the  yard  of  the  treasury  department. 
Congress  has  never  adopted  that  yard  as  the  standard.  In 
other  words,  it  is  a  remarkable  fact  that  the  only  standards  of 
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length  and  mass  that  Congress  has  ever  adopted  for  the  wh^-^^ 


country  are  the  metre  and  kilogramme.     The  standard  of  m 
is  fixed  in  this  country  because  Congress  did  enact  that  vr\0^ 
is  known  as  the  Troy  Mint  Pound,  should  be  the  stand 
pound  for  purposes  of  coinage.     It  is  in  possession  of  the  Mi 
at  Philadelphia.     It  was  copied  by  Kater — a  name  well  know^ 
in  science  —  from  the  original  Rritish  Standard  Troy  Pound 
1758,  which  was  afterwards  destroyed  by  the  burning  of  th 
House  of  Parliament  in  1834.     That  pound  was  brought  ove 
to  this  country  by  Albert  Galletin,  and  kept  sealed  in  a  bo: 
until  brought  to  the  city  of  Washington,  where  it  was  opene 
by  John  Quincy  Adams,  with  considerable  ceremony.     At  tha 
time  there  was  much  interest  felt  in  regard  to  this  question  o 
weights  and  measures,  and  great  importance  attached  to  it  bjr^ 
these  distinguished  men.     In  fact,  Adams  said  he  believed  hisr 
greatest  claim  to  fame  and  reputation  in  the  future  would  be 
the  report  which    he   made   to   Congress   on   the   subject   of 
weights  and  measures ;    and  a  most  admirable  document  it: 
was,  going  into  the  subject  most  thoroughly,  and  is  in  fact  the 
fullest  report  on  the  subject  ever  published  by  any  nation. 
This  standard  Troy  pound  is  in  possession  of  the  Mint  at 
Philadelphia,  but  is  a  very  imperfect  standard.     I  examined  it 
a  few  weeks  ago.     It  is  shaped  almost  like  a  lemon,  with  the 
lower  end  made  flat,  and  the  upper  end  squeezed  together  to 
make  a  sort  of  handle. 

Why  is  it  a  bad  standard?  Because  it  is  unfortunately  hol- 
low. Kater,  who  described  it  very  carefully,  and  described  ex- 
actly how  it  was  made,  committed  what  to-day  would  be  an 
unpardonable  crime,  in  making  the  standard.  He  made  it 
purposely  hollow  in  order  that  he  might  make  the  final  adjust- 
ment of  its  weight  by  dropping  small  pieces  of  wire  into  the 
hole,  and  screwing  the  cap  on  at  the  end.  How  easy  it  would 
be,  if  anybody  at  the  mint  were  so  disposed,  to  lessen  the 
weight  of  that  standard,  and  thus  debase  our  coinage  for  a 
series  of  years !  Of  course  it  never  has  been  done ;  and  in  fact 
the  Troy  Pound  is  a  little  heavier  than  it  ought  to  be ;  so  you 
are  getting  a  little  more  in  your  gold  and  silver  than  the  law 
provides  for,  but  the  amount,  of  course,  is  very  small. 
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Recently,  we  have  added  to  our  collection  of  historic 
feights  and  measures  in  the  city  of  Washington,  in  the  office 
f  weights  and  measures.  There  are,  in  its  possession,  certain- 
f  some  very  interesting  things,  which  I  wanted  to  speak  to 
bu  about  to-night.  In  the  first  place,  I  should  like  to  speak 
riefiy  of  a  historic  piece  we  have  there,  consisting  of  an  iron 
bar,  which  is  almost  unique.  I  believe  there  are  but  one  or 
two  other  copies  of  it  in  the  world.  It  is  known  as  the  "  com- 
mittee metre,"  and  it  is  interesting  as  actually  antedating  the 
real  metre  of  the  Archives.  It  was  made  by  the  French  at  the 
time  of  the  French  Revolution.  There  were  fifteen  iron  bars 
made  for  inter-comparison,  aud  after  comparing  those  bars 
among  each  other,  they  finally  made  one  out  of  platinum,  which 
is  the  celebrated  metre  of  the  Archives.  One  of  these  iron  bars 
was  sent  to  the  United  States  Goverument, 

In  1866,  the  United  States  Government,  as  you  are  doubt- 
less aware,  made  the  use  of  the  metric  system  pennissible  in 
the  United  States.  That  was  virtually  and  indeed  actually 
legalizing  the  metric  system.  And  hence,  as  I  say,  the  metric 
s>'stem  of  weights  and  measures,  is  really  the  only  system  of  I 
weights  and  measures  that  has  ever  been  adopted  or  legalized  J 
by  the  United  States  Government. 

About  1869  it   became  desirable  to  obtain  from  Paris  the 
most  accurate  and  precise  standards  for  this  system  ;  that  is,  a 
standard  metre  and  a  standard  kilogramme.     Other  nations  fol- 
lowed the  same  course,  and  the  result  was  that  what  is  known 
as  the  International  Bureau  of  Weights  and  Measures  \ 
ganized,  beginning  its  operations,  perhaps,  about  1872,  but  not  I 
Teaching  complete  organization  until  about  1875.     At  first,  six- 
teen of  the  most  civilized  and  enlightened  nations  of  the  earth  I 
went  into  it-     Perhaps  I  ought  to  correct  that  sentence,  but  I  I 
^^bink  I  will  let  it  stand ;  and  by  and  by  nine  more,  including  | 
^■England  (laughter),  came  in.     England,  with  all  her  conserv-  ] 
^Htism,  was  not  able  to  keep  out  of  that  International  Bureau, 
^^he  tried  to  do  it  for  a  long  time,  but  she  was  finally  obliged  ' 
to  come  in;    and  those  twenty-five  nations  combined  in  the  i 
construction  of  the  new  standards  of  length  and  mass — the 
HMew  kilogramme  and  the  new  metre.     I  cannot  describe  in  de- 
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tail  the  operations  of  this  bureau ;  they  are  exceedingly  inter- 
esting. They  selected  an  alloy  of  platinum  and  iridium  as  the 
best  material  out  of  which  to  make  the  new  metre  and  new  kil- 
ogramme. Nearly  fifteen  years  were  spent  in  the  construction 
of  these  new  standards.  Every  device  that  could  possibly  be 
resorted  to,  was  used  to  reach  the  very  best  ends.  Studies  of  the 
best  form  of  the  metre  bar  in  order  that  it  might  be  free  from 
flexure  were  made ;  studies  of  the  best  form  of  the  unit  of  mass, 
the  kilogramme,  were  made,  and  elaborate  apparatus  construct- 
ed. All  of  this,  of  course,  cost  a  great  deal  of  money,  which  was 
furnished  by  the  various  contributing  governments,  the  United 
States  contributing  altogether  up  to  this  time  to  the  Interna- 
tional Bureau,  about  $40,000.  On  the  24th  of  last  September, 
these  standards  were  finished  and  ready  for  distribution  to  the 
various  contributing  governments.  I  may  say,  after  these  me- 
tres had  been  made,  one  was  selected  which  agreed  most  near- 
ly with  the  original  metre  of  the  Archives,  and  in  fact  the  dif- 
ference between  that  one  and  the  original  metre  of  the  Archives 
is  said  to  be  zero.  Now,  it  is  a  very  rare  thing  for  a  scientific 
man  to  say  that  the  difference  between  two  things  is  zero.  But 
what  is  meant  by  that  in  this  case  is  that  the  difference  is  so 
small  that  none  of  our  methods  of  measurement  are  sufficiently 
perfect  to  detect  that  difference.  This  is  a  remarkable  fact, 
when  I  remind  you  that  the  original  metre  was  an  end  meas- 
ure, whereas  the  new  metre  is  a  line  measure.  As  we  all  know, 
it  is  a  diflScult  operation  to  compare  the  end  measure  and  line 
measure ;  but  this  comparison  has  been  made.  All  these  me- 
tre bars  have  been  compared  with  each  other,  and  those  in 
which  there  is  a  difference  of  three  parts  in  one  million,  be- 
tween them  and  the  original,  have  been  rejected,  and  were  re- 
graduated  so  they  could  have  a  very  high  degree  of  accuracy. 

Finding  that  many  people  would  be  interested  in  these 
new  standards,  which  are  regarded  as  of  the  greatest  value, 
and  which,  of  course,  it  would  be  impossible  to  carry  about, 
because  they  must  be  guarded  with  the  very  greatest  care,  I 
had  prepared  a  model  of  the  metre  and  also  of  the  kilogramme, 
which  I  brought  with  me,  and  which  I  will  show  you,  and 
then  conclude  by  saying  just  a  few  words  with  regard  to  these 
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its.     I  had  these  models  made  in  a  way  to  imitate  as  exactly 

possible  the  way  in  which  these  interesting  standards  came 

us.      That    (indicating)   is   the  way  in   which    they  were 

packed,  only  this   tube,  which  you   see   here,  differs  from  the 

original  tube  in  the  fact  that  the  original  is  of  heavy  brass, 

while  this  is  of  tin. 

Here  the  lecturer  exhibited  to  the  Society  the  models  of 
the  standard  metre  and  kilogramme  above  referred  to,  describ- 
ing in  detail  the  manner  of  the  packing  of  the  original,  aud 
continued  as  lollows: 

These  standards  were  brought  over  by  one  of  the  officers 
lOf  the  Coast  and  Geodetic  Survey.  They  were  sealed  by  the 
niled  States  Minister  at  Paris ;  they  were  sealed  by  the  Inter- 
lational  Bureau  of  Weights  and  Measures ;  they  were  scale* 
ly  Professor  Davidson,  who  was  the  officer  that  brought  theml 
Over;  they  were  sealed  by  Dr.  Gould,  American  delegate  ta] 
the  International  Conference,  and  by  almost  everybody  who; 
had  anything  to  do  with  them.  The  boxes  were  pretty  thor- 
oughly covered  with  seals,  and  a  very  careful  history  of  every 
incident  occurriug  in  their  journey  was  made.  I  have  a  little 
book  containing  the  whole  biographical  sketch  of  these  stand' 
ards,  which  is  very  complete  and  interesting.  If  they  were 
moved  from  one  steamer  to  another,  or  if  they  were  moved 
ftom  one  hotel  to  another,  or  from  one  train  to  another,  the 
fact  was  noted,  and  a  complete  history  of  the  entire  journey 
from  the  time  they  left  the  International  Bureau  until  they 
arrived  in  Washington  has  been  prepared.  And  perhaps  it 
iBiay  be  of  a  little  local  interest  to  many  of  you  for  me  to  say 
that  the  next  seat  that  went  on  them  happened  to  be  the  seal 
of  the  Tytidall  Association  of  Columbus,  which  I  had  in  my 
possession  (applause).  Then,  they  remained  covered  by  this 
seal  and  all  the  rest  until  the  second  day  of  January,  on  which 
day  they  were  carried  to  the  Cabinet  Room  of  the  White 
House,  President  Harrison  having  signified  a  very  considerable 
interest  in  the  matter,  and  a  willingness  to  stand  spousor  for 
le  American  public.  There  were  present  on  this  occasion 
le  President  of  the  United  States,  the  Secretary  of  State,  the 
;cretary  of  the  Treasury  —  these  were  the  official  represeuta- 
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tives  of  the  people,  and  there  were  the  representatives  of  s 
the  leading  engineering  societies  of  the  countrj'  —  the  Presi- 
dent of  the  American  Association  of  Mechanical  Engineers, 
the  President  of  the  American  Society  of  Civil  Engineers,  the 
President  of  the  American  Institute  of  Mining  Engineers,  the 
President  of  the  National  Academy  of  Sciences,  and  others, 
representatives  of  the  societies  interested  in  weights  and  meas- 
ures, were  invited  to  be  present  on  this  occasion.  Altogether 
there  were  thirty-five  or  forty  people  surrounding  the  table  on 
which  lay  these  boxes,  covered  with  these  seals.  The  Presi- 
dent of  the  United  States  then  examined  the  seals,  and  exam- 
ined the  official  documents;  and  indeed,  copies  of  these  seals 
had  been  iorwarded  to  the  State  Department.  These  were  all 
carefully  compared  by  the  President,  and  afterwards  he  affixed 
his  signature,  as  did  also  the  Secretary  of  State  and  Secretary 
of  the  Treasury,  to  a  document  asserting  that  he  had  done  all 
these  things,  and  that  these  boxes  were  in  the  condition  in 
which  they  purport  to  have  been  when  they  left  the  Bureau 
of  Weights  and  Measures  in  Paris.  Then,  the  boxes  were 
opened  and  the  standard  metre  and  kilogramme  were  for  the 
first  time  seen  on  this  side  of  the  water.  They  were  examined, 
of  course,  with  very  considerable  interest  by  these  people,  and 
after  that  they  were  packed  up,  and  again  placed  under  the  seal 
to  which  I  have  referred,  and  under  that  they  now  rest.  They 
will  probably  remain  sealed  in  that  condition  for  a  long  time. 
Standards  of  this  character,  of  course,  are  such  that  we  only 
rarely  have  occasion  to  refer  to  theui.  In  England,  the  stand- 
ard yard  of  Great  Britain  is  sealed  in  the  walls  of  the  Parlia- 
ment House.  By  act  of  Parliament,  it  can  only  be  had  access 
to  once  in  twenty  years.  There  are,  of  course,  secondary 
standards,  just  as  we  have.  We  have  three  of  those  platinum 
metres,  and  to  one  of  them  we  have,  now,  by  the  act  of  the 
President  of  the  United  States,  given  the  highest  authority; 
and  it  is  my  desire  to  have  that  also  sealed  in  a  way  similar  to 
that  of  the  great  yard  of  Great  Britain,  and  only  to  be  accessi- 
ble once  in  fifteen  or  twenty  years.  And  the  other,  two  will 
serve  us  as  secondary  standards  for  ordinary  comparison. 

There  is  much  more  I  would  be  pleased  to  say  upon  this 
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ibject,  but  my  time  is  already  exliansted.  I  want  to  say  just 
(ew  words  in  conclusion.  1  would  be  glad  to  have  any  of 
<a  examine  this  model  of  the  kilogramme  and  the  metre  to 
!  the  cross-sections,  etc.  As  I  said  before,  I  desire  to  furnish 
a  all  the  infonnation  possible  with  regard  to  magnetics,  and 
dso  desire  to  be  of  all  possible  assistance  to  you  with  regard 

the  units  of  measure  and  units  of  mass.  If  any  of  you, 
n'efore,  wish  to  have  your  units  of  measure,  or  units  of  length 
rtcd  and  compared,  and  to  have  upon  them  the  Government 

mp,  giving  their  accuracy  or  their  error,  whatever  the  error 
ly  be,  I  should  be  very  much  pleased  to  have  you  send  them 

the  Superintendent  of  the  Coast  and  Geodetic  Survey  at 
ashingtou,  when  it  will  be  done  for  a  really  nominal  charge. 
e  would  also  be  glad  to  make  comparison  of  weights  when- 

:r  opportunity  is  offered.     And  in  general,  I  want  to  empha- 

e  Uie  fact  that  the  Coast  and  Geodetic  Survey  desires  to  put 
jelf  thoroughly  and  completely  in  touch  with  the  engineering 
id  surveying  professions  throughout  the  country ;  that  it  de- 
es to  furnish  all  of  its  material,  and  all  of  its  publications 
at  it  can  possibly  furnish,  to  those  into  whose  hands  they 
ght  to  fall. 

Just  before  I  left  home  I  had  an  examination  made  into 
i  condition  of  the  stock  of  the  Coast  Survey  Reports.  You 
i  doubtless  familiar  with  those  large  volumes  that  are  pub- 
(bed  each  year.  We  have  several  hundreds  of  each  of  the  re- 
in stock,  running  back  during  the  last  ten  years;  and 
trefore  I  will  undertake  to  send  a  set  of  those  reports  (or  the 
it  ten  years  to  any  one  who  really  wants  them.  Of  course, 
I  not  asking  any  of  you  to  send  for  a  set  of  those  reports 
prely  for  the  fun  of  having  them  come  through  the  postoffice; 
It  if  anyone  is  really  interested  in  the  operations  of  the  Coast 
id  Geodetic  Survey,  and  can  find  anything  that  is  profitable 

bim  in  these  reports,  I  will  be  very  glad  to  supply  him  with 
complete  set  as  far  as  is  possible.  I  may  say  that  if  any  of 
tu  are  connected  with  libraries  of  considerable  importance, 
e  can  go  a  little  back  of  ten  years  and  furnish  more  copies 
an  that.  We  cannot,  unfortunately,  supply  a  full  set  to  any- 
Tbere  are  one  or  two  years  exceedingly  scarce;  in  fact, 
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altogether  out  of  print.  But  we  will  do  the  best  we  can,  and 
send  sets  at  least  running  over  the  last  ten  years.  We  are  is- 
suing constantly  supplements  and  appendices  to  these  reports, 
giving  the  recent  operations  of  the  Survey,  which  will  prove 
verj'^  interesting  to  surveyors  and  engineers. 

I  am  very  greatly  indebted  to  the  Chairman,  and  to  the 
Society,  for  having  listened  so  patiently  to  me.  You  have  done 
so  with  such  indulgence,  that  I  am  now  going  to  trespass  upon 
you  to  a  very  serious  extent.  The  matter  about  which  I  am 
about  to  speak,  hasn't  anything  to  do  with  the  United  States 
Coast  and  Geodetic  Sur\'ey.  But  the  other  day,  Mr.  Allen, 
Secretary  of  the  Railway  Publication  Company  in  New  York 
City,  asked  me  if  I  knew  anything  about  the  condition  of  stand- 
ard time  in  the  State  of  Ohio.  I  told  him  I  had  known  some- 
thing about  it  in  years  past,  much  to  my  regret.  He  said  then 
that  he  would  send  me  a  chart  which  would  show  all  the  times 
that  were  used  in  the  State  of  Ohio.  He  is  the  great  expert 
on  that  question,  and  I  promised  him  when  I  came  out  to  Ohio 
I  would  exhibit  that  chart,  and  therefore  ieel  obliged,  now,  to 
exhibit  it  to  you,  without  making  any  special  comments  upon 
it,  because  I  really  think  that  comment  is  not  necessary.  I 
may  simply  say  that  whereas  a  few  years  ago  Ohio  was  the  best 
time  keeping  State  in  the  Nation,  having  but  one  single  stand- 
ard time  throughout  her  whole  boundary,  to-day  you  have  six- 
teen different  kinds  of  time  used  within  the  State,  and  just  how 
they  are  used  and  where  they  are  used  will  be  indicated  by  this 
chart,  which  any  of  you  may  examine,  if  you  choose  (applause). 


DISCUSSION. 

Mr.  Varney :     If  anyone  has  any  question  to  ask  Professor 
Mendenhall,  now  is  the  time  to  do  so. 

A  Member :     I  would  like  to  ask  what  is  the  fee  charged 
for  examining  a  tape  measure? 

Professor  Mendenhall :     That  depends,  of  course,  on  the 
degree  of  accuracy  which  is  required  in  the  examination.    The 
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ordinan-  fee  is  fift>'  cents.  When  any  extra  degree  of  accuracy 
is  aslced  for,  of  course  the  fee  would  be  more ;  but  I  think  the 
exsmination  and  test  for  which  we  charge  a  fee  of  fifty  cents, 
secures  a  good  decree  of  accuracy. 

In  answer  to  a  question  by  a  member,  Professor  Menden-I 
hall  said  that  the  proper  parties  to  address,  in  sending  meas* 
ores  to  be  tested,  is  the  Superintendent  of  the  Coast  aad.1 
Geodetic  Survey,  Washington,  D.  C.    Continuing,  he  said : 

We  are  very  willing  aud  desirous  to  make  these  standards 
of  length  one  hundred  feet  standards  and  put  them  in  every 
State  in  the  Union,  For  every  State  Government  there  should 
be  a  hundred  foot  standard,  derived  from  the  National  Stand- 
ard. The  great  advantage  of  that  is  that  you  can  test  your 
tape  line  much  more  frequently.  You  are  aware,  of  course, 
that  your  tape  lines  constantly  vary  in  length,  and  that  more 
frequent  comparisons  are  desirous,  and  if  you  had  a  standard 
here,  you  could  make  these  comparisons  more  frequently  than 

»you  will  be  able  to  make  them  if  you  have  to  send  them  to 
Washington  every  time. 
A  Member :      I  wish  to  ask  if  the  Coast  and  Geodetic 
Sur\'ey  recognizes  standard  time  in  any  manner? 

Professsor  Mendenhall :     Oh,  yes;   it  scarcely  recognizes  | 
^^anything  else  than  so-called  standard  time.     In  fact,  that  is  1 
^^ue  case  all  over  the  country.    It  is  a  curious  fact  —  you  must  I 
^Hnot  stir  me  up  on  the  standard-time  question  (laughter)  —  but! 
VKl  is  a  curious  fact  that  it  is  only  when  you  strike  Ohio  that  I 
you  find  people  who  for  some  unknown  reason  are  unable  to  I 
use  standard   time.      I   saw   a  few  weeks  ago  that  the  City  I 
Council  of  Cincinnati  had  adopted  standard  time,  but  I  believe, 
as  they  say  now,  there  was  a  "  string"  tied  to  the  resolution, 
so  that  it  did  not  go  through,  and  we  still  find  in  the  Cincin- 
nati papers  "local"  time  in  use, 

Mr.  Pugh:  A  resolution  was  offered  here  about  three  1 
jears  ago  to  adopt  standard  time,  and  it  was  referred  to  the! 
Committee  on  Gravel  Banks  (laughter). 

Professor  Mendenhall :     And  was  buried,  I  suppose. 
A.  Member :    At  what  degree  of  temperature  do  you  usually  j 
I  make  those  tests  ? 
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Professor  Mendenhall :  At  ordinary  temperatures,  but  we 
do  not  care  much  about  the  temperature  in  tape  line  tests, 
because  our  standard  is  of  iron,  and  is  therefore  essentially  the 
same  material  as  the  tape. 

Upon  motion  of  Mr.  Jennings,  a  vote  of  thanks  was  ex- 
tended to  Professor  Mendenhall  for  his  lecture. 


Mr.  Varney  then  called  for  Mr.  Strawn's. paper  on  "Water 
Works  for  Towns  and  Villages." 

Mr.  J.  B.  Strawn,  of  Salem,  before  reading  his  paper,  said: 
It  is  with  a  good  deal  of  embarrassment  that  I  find  myself 
following  my  old  friend.  Dr.  Mendenhall,  a  gentleman  with 
whom  I  was  once  very  intimately  associated.  It  was  with  grat- 
ification and  delight,  on  our  part,  that  we  learned  of  his  pro- 
motion to  the  highest  position  in  the  United  States,  in  the  g^ft, 
I  may  say,  of  any  Department  of  the  Government.  He  stands 
first  in  that  great  work  of  the  Coast  and  Geodetic  Survey  of  the 
United  States.  My  efiort  after  his  will  be  a  good  deal  like 
offering  to  you,  after  you  had  been  wined  and  dined  on  the 
choicest  viands,  bran  bread  and  husks. 

Mr.  Strawn  then  read  the  following  paper : 


Water  Works  for  Towns  and  Villages. 


BY  J.   B.  STRAWN. 

Should  we  attempt  a  study  of  the  many  great  enterprises, 
t^oth  public  and  private,  which  have  for  their  object  the  ad- 
"X^^ancement  of  mankind  toward  a  higher  civilization  —  which 
^:^onduce  to  the  general  public  good  —  those  enterprises  and  in- 
stitutions which  have  done  most  to  promote  health,  comfort 
^^nd  longevity — which  have  done  most  for  the  protection  of  life 
^tnd  property,  we  should  find  that  the  introduction  of  Water 
"Works  for  the  supplying  of  the  inhabitants  of  our  cities,  vil- 
lages and  towns  with  an  abundance  of  safe,  wholesome  water 
£br  domestic  purposes,  and  for  the    protection   of   property 
against  fires  and  conflagrations,  has  accomplished  more  than 
all  other  improvements  combined. 

If  we  commence  an  investigation  of  this  field  of  improve- 
xnents  by  grouping  the  States  of  our  Union,  we  should  find 
that  the  New  England  States  have  taken  the  lead.  Notwith- 
standing a  small  Water  Works  was  built  in  Boston  as  early 
as  1652  by  the  "Water  Works  Company,"  we  find  that  little 
advancement  was  made  in  this  class  of  works  outside  a  few  of 
their  larger  cities  until  within  a  very  short  period,  as  we  find 
that  considerably  more  than  half  of  their  works  have  been  built 
since  1880 ;  and  about  one  fourth  of  them  within  the  past  three 
years. 

At  present.  New  England  possesses  between  300  and  400 
systems  of  works,  with  an  aggregate  cost  of  about  $100,000,000, 
or  an  amount  equal  to  $21  25  per  head  of  total  population. 

Another  interesting  fact  is  brought  out  by  a  comparison  of 
the  mileage  of  water  mains  with  the  mileage  of  railroads  in 
these  States.  In  the  Manual  of  Water  Works  for  1888  we  find 
the  water  mains  reported  at  5291  miles ;  for  the  same  year  the 
railroads  are  reported  6684  miles.  With  the  rapid  growth  of 
city  improvements,  doubtless  the  next  decade  will  show  the 
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mileage  of  water  mains  in  this  section  in  excess  of  their  rail- 
roads. 

No  less  interesting  will  be  found  the  various  sources  of 
water  supply,  in  the  several  States  making  up  this  group. 
Main^  draws  her  chief  supply  from  rivers  and  large  streams. 
Vermont  and  New  Hampshire,  mainly  from  springs  which 
abound  in  those  States.  Massachusetts  is  supplied  mainly 
from  lakes  and  ponds.  Connecticut's  chief  supply  is  surface 
water,  while  Rhode  Island,  though  small  in  extent,  is  supplied 
principally  from  rivers  and  large  streams. 

In  Massachusetts  in,  1888  there  were  reported  153  works; 
87  of  which  were  owned  by  the  cities  and  towns,  as  public 
property.  Practically  every  town  in  this  State  of  over  4000  in- 
habitants has  had  enough  enterprise  and  public  spirit  to  build 
and  own  its  works.  The  works  built  up  by  private  capital 
were  55  in  number,  with  an  average  population  of  3470. 

"  Massachusetts  shows  its  greatness  and  enterprise  in  noth- 
ing more  conspicuously  than  in  the  public  spirited  way  in  which 
its  towns  and  cities  have  taken  hold  of  the  work  of  supplying 
themselves  with  water  at  their  own  expense  instead  of  waiting 
for  private  enterprise  to  do  it  for  them." 

The  same  is  true  of  the  State  of  Vermont.  It  has  a 
smaller  population  per  private  Water  Works  than  any  other  of 
this  group  of  States. 

The  Water  Works  of  the  Middle  States  form  a  much  larger 
interest  than  those  of  any  other  group  of  States.  In  this  sec- 
tion there  is  an  aggregate  capital  amounting  to  almost  $160,- 
000,000  invested  in  Water  Works;  and  like  New  England, 
almost  one-half  of  the  works  of  this  section  have  been  built 
within  the  past  seven  years. 

Turning  to  the  Southern  States,  says  a  reporter :  "  If,  as 
may  fairly  be  claimed,  the  abundance  of  Water  Works  in  a 
community  is  one  of  the  truest  tests  of  progress,  the  status  of 
Water  Works  in  the  Southern  States  makes  a  most  gratifying 
addition  to  the  many  proofs  of  the  rapid  progress  of  that 
section  toward  equality  with  all  other  sections  in  material 
prosperity." 

Viewing  the  North  Central  States,  which  include  Ohio, 
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Zndiana,  Illinois,  Wisconsin  and  Michigan,  we  are  no  less  sur- 

iz>tised  at  the  rapid  advancement  made  in  this  line  of  iinprove- 

x-nents.     Thirty  years  ago  there  were  but  ten  Water  Works  in 

tliese  five  States,     During  the  war  period  of  '6i  to  '66,  the 

<:i»nly  works  built  in  this  group  of  States  was  the  insignificant 

alant  put  in  in  Salem,  Ohio.     The  pump  was  a  6"xi3",  or 

ft.bout  an  ordinarj'  boiler  feed  pump.    These  works  were  rebuilt 

Reported  cost,  $250,000.      Abont   1871,  the  Water 

tVorks  interest  in  this  section  received  a  "boom";  from   1871 

to   1S80,  eighty  works  were  built;  from  '81   to  '85,  there  were 

«venty-eight  added ;  from  '85  to  'SS,  one  hundred  and  thirty- 

vere  built      The  year  just  closed  will  show  a  still 

^;reater  nnmber  of  Water  Works  for  this  section  than  that  of 

any  preceding  year. 

A  glance  at  the  far  West  will  show  that  the  pioneers  and 
adventurers  there  have  been  no  less  active  in  the  good  work 
of  supplying  an  abundance  of  water  in  the  new  cities  and 
■  ^owns  that  have  sprung  up  on  our  broad  plains,  and  among 
onr  mountains  which  are  giving  forth  their  precious  metals  in 
response  to  the  toilers,  wielding  the  pick  and  pan,  or,  manag- 
I  ing  the  mighty  stamp  as  it  crashes  the  sparkling  quartz. 

Taking  the  entire  country  as  a  whole,  should  we  institute 
^  an  inqniry  into  the  character  of  the  works  which  have  been 
built  within  the  past  five  years,  we  should  find  that  a  large 
majority  of  them  have  been  for  fo'ii'tis  and  villages,  with  vary- 
ing populations  from  a  few  hundreds  up  to  three  thousand  or 
four  thousand  inhabitants. 

At  present  within  the  United  States,  there  is  not  a  city  of 
^L  any  considerable  size  that  has  not  its  system  of  Water  Works. 
^^^  Very  few  cities  even  of  the  second  class  are  without  works. 
^^B  There  are  many,  and  good  reasons,  which  can  be  advanced  for 
^^H  all  cities  to  be  thus  provided.  As  we  are  not  to  discuss  the 
^^B  importance  of  city  works,  we  will  at  once  turn  to  our  subject, 
^^H  "Water  Works  for  Towns  and  Villages." 
^^*  Here  we  may  say  with  no  less  emphasis,  that  there  are 

htndreds  of  beautiful  thriving  towns  and  villages  in  our  coun- 
try- that  are  no  less  in  need  of  Water  Works  than  are  our  large 
cides.     Many  of  our  towns  are  suffering  from  a  positively  bad 
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supply  of  water ;  where,  with  a  moderate  outlay  of  money 
they  might  eujoy  an  abundant  supply  of  good,  wholesome 
water. 

The  great  luxury  furnished  by  an  efficient  system  of  Water 
Works,  supplying  an  abundauce  of  pure,  delicious  water,  is  a 
problem  which  many  of  our  good  towns  shrink  from  under- 
taking to  possess,  or  own,  or  manage. 

The  question  may  justly  and  legitimately  be  asked,  why 
should  nol  all  of  our  ihrivhig^  towns  and  villages  be  supplied 
with  the  best  water  that  it  is  possible  to  supply  to  its  inhabitants  f 

There  seems  to  be  no  good,  no  valid  argument,  that  can 
be  urged  against  a  town  building  and  owning  its  own  Water 
Works.  There  are,  aud  always  have  been,  objectors  to  public 
improvements  —  parties  who  are  so  constituted  thai  they  could 
not  long  exist  if  there  was  nothing  for  them  to  find  fault  with. 
They  are  born  objectors,  and  the  sooner  a  town  is  rid  of  them 
the  better.  The  wheels  of  progress  will  roll  more  smoothly 
for  their  being  out  of  the  way.  All  improvements  calculated 
to  add  to  human  comfort,  health  aud  happiness,  are  legitimate, 
and  should  be  encouraged  by  all  good  citizens.  There  doubt- 
less are  many  good,  honest,  fair-minded  citizens  who  hesitate 
from  a  fear  of  making  themselves  appear  conspicuous,  but,  arc 
ready  to  make  good  seconds  for  any  good  cause. 

We  are  fully  aware  that  the  great  drawback  to  our  much- 
needed  improvements  conies  from  a  fear  of  failure,  or,  inabilitj* 
to  successlully  manage  the  financial  part  of  the  work.  To 
meet  this  supposed  inability  to  manage  large  work,  some  years 
since  a  scheme  was  devised  by  certain  shrewd  financiers  and 
capitalists,  to  build  works  for  towns  aud  cities  under  franchise. 
The  contract  to  ruu  for  twenty,  thirty,  aud  in  some  cases  for 
fifty  years,  stipulating  that  the  town,  ot  city,  should  have  the 
privilege  of  purchasing  said  works  at  the  expiration  of  five 
years,  or  in  ten  years,  or  at  any  time  after  five  years,  as  the 
contract  might  run.  These  companies  are  most  all  of  them 
foruied  where  money  commands  a  low  rate  of  inteiest.  They 
tell  you  how  much  the  works  will  cost,  what  they  propose  to 
furnish,  and,  will  tell  you  what  they  will  furnish  a  given  num- 
ber of  fire  hydrants  for  per  piece,  with  water  for  public  uses. 
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Kng  of  streets,  flushing  sewers,  for  watering  fountains,! 
bblic  buildings,  drinking  fountain 

These   franchises,  in  almost  every  instance,  are  panted  I 
ptbont  proper  investigation,  or  a  definite  comprehension,  or 
[pderstanding  of  what  the  town   is  to  get ;    much   less,  any 
refully  prepared  plans  and  specifications  or  estimates.     The   I 

at   the  outset  should   know  the  cost,  character  of  the 
irks,  size  ot   the  plant,  quality  and  quantity  of  water,  con- 
iiction  of  reservoirs,  or  stand   pipe,  kind  of  pumping  ma- 
hinery,  size  and  quality  as  well ;  kind  of  building  for  pumping 
tation  ;  kind  and  quality  of  fire  hydrants  and  valves;  in  short, 
I  full  and  complete  set  of  plans  and  specifications  should  be 
required  of  the  party  proposing  to  build   uuder  a   franchise, 
just  as  carefully  prepared  and  considered  as  when  works  are  ] 
to  be  built  and  owned  by  the  town.      All   to  be  carried  out  ] 
under  the  supervision  of  a  competent  engineer.     It  must  be  1 
remembered  that  the   town   from   the  first  is  the   prospective  I 
ptucbaser.     Il  should  therefore  know  what  kind  of  materials  ] 
and  workmanship  are  going  into  the  plant. 
I,  Every  town  which  contemplates  putting  in  works  should 

^^ipToach  this  problem  carefully,  prudently  and  intelligently. 
^H     Care  should  be  taken  to  ascertain  the  real  wants  of  the 
^B>^'°-     In  this,  should  be  considered  the  location  and  advan- 
I     tages,  both  natural  and  acquired,  for  growth  of  business  enter- 
prises—  prospective  population,  based  upon  carefully  prepared 
data  —  character   and    probable   extent   of   manufactories.     In 
this,  ascertain  the  probable  maximum  quantity  of  water  to  be 
supplied  for  all  purposes.     This  will  lead  to  the  determination 
'  the  size  of  pipes,  machinery,  etc  — in  fact,  the  dimensions 
f  the  entire  plant.     Having  carefully  considered  and  summa- 
ted  the  foregoing,  the  consideration  of  cost  may  now  proper- 
[  claim  attention.     In  this,  it  may  be  necessary  to  outline  a 
jUch  more  extensive  plant  than  at  the  timecau  be  carried  out. 
pt  as  the  town  should  build   not  simply  for  the  immediate   I 
Dcsent,  but  with  a  view  of  meeting  future  demands,  its  works 
lould  be  so  designed  as  to  permit  of  extensions  at  any  time, 
iiout  having  to  rebuild,  or  reconstruct  what  has  already  been 
ried  out  in  the  general  design.     In  this,  it  will  possibly  be 
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better  to  not  attempt  to  cover  too  much  territory  at  first ;  but 
to  build  what  is  done  of  heavier  and  larger  dimensions  than  we 
would  if  the  town  had  its  growth,  as  some  towns,  by  reason  of 
their  peculiar  natural  surroundings,  have  before  constructing 
works. 

Nor  should  a  system  of  works  be  imposed  upon  a  town,  the 
cost  of  which  shall  be  greater  than  the  town  can  afford.  An 
intelligent  determination  of  this  problem  requires  an  examina- 
tion into  liabilities  already  incurred  by  the  town,  for  any  and 
all  public  improvements,  claiirs  and  suits  for  damages  against 
the  town  —  the  valuation  oi  all  real  property  as  returned  for 
assessment,  rate  of  taxation,  legal  rate  of  interest,  and  the  gen- 
eral financial  standing  of  the  town ;  with  the  apparent  ability 
and  willingness  of  the  taxpayers  to  assume  the  payment  of  the 
necessary  tax  to  meet  all  reasonable  requirements  in  the  build- 
ing of  works,  such  as  have  been  under  contemplation.  Let  me 
say  here  that  the  cost  of  works,  other  things  being  favorable, 
should  not  greatly  exceed  the  legal  rate  of  interest  for  money, 
based  upon  the  whole  valuation  of  property  as  returned  by  the 
appraiser  of  real  property,  and  placed  upon  the  tax  duplicate. 
Putting  the  rate  in  Ohio  at  8  per  cent.,  being  the  maximum,  it 
would  be  pretty  safe  for  a  town  to  build  and  own  works,  pro- 
vided the  entire  cost  did  not  exceed  8  per  cent,  of  the  valua- 
tion. 

To  illustrate  —  works  were  built  in  the  town  of  Leetonia 
in  1889,  costing,  including  real  estate,  engineering  and  inci- 
dentals, in  round  numbers,  $41,000.  The  assessed  valuation 
is  about  $680,000.  This  would  make  the  cost  equal  to  a  trifle 
over  6  per  cent,  on  the  valuation. 

As  almost  all  of  our  towns,  before  constructing  works  or 
public  improvements,  go  to  the  Legislature  and  secure  an  en- 
abling act  to  issue  bonds  for  procuring  money  with  which  to 
build,  before  contracting,  should  the  amount  asked  for  be  much 
in  excess  of  what  would  be  realized  on  the  basis  indicated,  the 
chances  for  satisfactorily  placing  their  bonds  would  be  quite 
doubtful.  Parlies  handling  bonds  are  unwilling  to  take  risks 
without  an  increased  consideration.  It  is  always  well  to  be  on 
the  safe  side. 
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The  question  of  ownership  of  Water  Works  has  claimed 

iticli   attention.     There  are  many  who  claim   that   no  town 

tould  own  its  own  Water  Works;  that  it  is  better  to  grant  a 

inchise  to  some  company  building  works  on  the  franchise 

in,  than  for  a  town  to  own  its  works.     It  is  claimed  that  cor- 

>iations  in  this  kind  of  business  can  build  and  operate  works 

*ore  economically,  and  build  better  works  for  the  money,  thaai 

*    town  can.  1 

This  view  is  held  by  many  towns,  and  even  several  of  our 
*^rge  cities  are  now  served  by  companies,  instead  of  owning 
*l»eir  works;  and  we  may  say  greatly  to  their  disadvantage. 
**lie  cause  for  this  condition  of  things  has,  in  many  instances, 
t>e«i  brought  about  by  falsely  stating  the  costs  of  construction, 
Maintenance,  and  running  expenses  of  the  works  put  in  by  pri- 
vate corporations. 

So  far  as  we  have  been  able  to  investigate  this  subject,  the 
Cost  of  works  built  by  franchise  companies  as  compared  with 
those  built  by  towns,  it  would  seem  that  the  tozvtis  have  been 
able  to   build  much  more  economically,  and,  as  a  rule,  better 

I  works  than  the  generally  reported  cost  and  character  of  works 
built  by  "  franchise  companies."  On  this  point  we  speak  ad- 
visedly, having  had  experience  with  different  Water  Works 
companies  building  on  the  franchise  plan,  and  in  designing 
and  superintending  the  construction  of  works  which  were 
owned  and  operated  by  cities  and  towns. 
Now  here  is  where  many  of  our  town  authorities  have 
been  led  astray,  A  franchise  company  building  works  for  a 
village  has  everything  practically  their  own  way,  especially  the 
financial  part.  They  will  report  fabulous  sums  of  money  paid 
ont  for  various  purposes,  as  expert  services,  engineers  services, 

k  attorneys  services,  superintendents  of  construction,  foremen, 
bosses,  secretaries,  book-keepers,  sundries  cut  a  very  prominent 
figure,  likewise  incidentals,  and  a  number  of  unheard  of  and 
unknown  amounts  which  exist  only  in  the  imagination  of  the 
company,  help  to  swell  the  grand  total.  One  private  company, 
of  which  the  writer  was  one  of  the  trustees,  also  one  of  the 
engineers,  after  all  items  had  been  gathered  together,  both  real 
and  imaginary,  the  president  of  the  company  proposed  to  add 
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$10,000  for  service  pipe,  which  had  been  laid  from  mains  to 
curbs,  which  cost  possibly  $2000.  These  works  are  now  re- 
ported at  $250,000,  which  probably  cost  $125,000  in  legitimate 
outlay.  There-  were  numerous  blunders,  unwise  outlays,  bad 
bargains,  etc.,  which  a  town  might,  by  prudence,  have  avoided. 
This  amount  put  at  six  per  cent,  gives  the  astounding  sum  of 
$15,000  interest.  Now  comes  in  the  computation  on  the  other 
hand ;  for,  the  town  can  have  their  hydrant  rental  for  $5000. 
No  note  is  made  of  revenue  received  from  private  consumers. 
This  item  is  kept  in  the  back  ground ;  and  yet  the  books  show 
a  revenue  amounting  to  the  snug  sum  of  $8000  -f-  $5000  for 
hydrants  =  $13,000,  less  running  expenses,  $2000,  leaving  us 
$11,000  profits,  or  about  nine  per  cent,  on  the  investment,  after 
paying  all  expenses. 

Another  town,  putting  in  six  miles  of  pipe,  fifty -five 
hydrants,  stand-pipe  20  by  80  feet  high,  taking  water  Irom  a 
river,  ordinary  pump  house,  and  pumps,  report  their  works  as 
costing  $145,000.  The  actual  cost  was  probably  about  ;S55,ooo. 
This  also  was  by  a  ** franchise  company."  We  may  speak 
with  some  degree  of  confidence  concerning  this  plant,  as  the 
writer  acted  as  engineer  in  the  construction  of  these  works. 
The  reported  cost  is  false.  Is  it  any  wonder  that  neighboring 
towns,  wishing  to  have  Water  Works,  should  feel  wholly 
unable  to  move  in  the  matter,  if  these  figures  be  correct  ?  As 
stated,  unfortunately  in  every  town  there  are  people  who  are 
so  constituted  that  they  can*t  help  finding  fault — ever  ready 
to  look  upon  the  dark  side  of  any  problem,  which  has  for  its 
object  the  bettering  of  the  human  race.  They  are  ready  to 
give  advice  upon  all  subjects.  Especially  are  they  well  skilled 
in  telling  how  things  should  not  be  done.  The  most  extrava- 
gant statements  concerning  costs  and  expenditures  are  magni- 
fied and  distorted  to  such  an  extent  that  the  engineer  is  almost 
persuaded  to  say  as  did  Falstaff,  **  Lord,  Lord,  how  this  world 
is  given  to  lying.'' 

Having  during  the  past  season  passed  through  with  two 
Water  Works  systems,  as  designing  engineer  and  superin- 
tendent of  construction,  a  brief  account  of  these  works  may 
not  be  out  of  place. 
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The  first,  and  larger  system  of  the  two,  was  built  for  th^| 
■village  of  Leetonia,  Ohio.     This  village  has  a  population  ofl 
about    thirty-five   hundred;    principal   business,  coal    niiningfl 
'ron    manufacture,   boiler  works,   tool    works  and    American 
T*orcetain  Works, 

The  question  of  Water  Works  caine  up  before  the  Council 
about  a  year  and  a  half  ago.     Preliminary  examinations  an^l 
surveys  were  made,  various  sources  of  supply  were  examinedfl 
the    probable   wants   of   the   town   ascertained  —  springs   anafl 
streams  were  measured,  by  placing  weirs,  and  observations  fre- 
quently made,  water  sheds  traced  out,  and  carefully  examined, 
samples  of  water  analyzed,  locations  for  reser\oirs  and  pump- 
house    studied,    pipe   system    outlined,   hydrants   and    valv^fl 
located.     Options  were  taken  on  pieces  of  laud,  and  lots,  suit9 
able   for  our  wants.     The  source  of  supply  determined  upoifl 
■was  a  collection  of  springs  —  the  water,  in  the  language  of  tha 
chemist  who  analyzed  the  same,  being  "  exceptionally  pure  ancffl 
safe  "  —  and  the  quantity  seemed  abundant  for  the  wants  of  the 
town.     Estimates  were  now  made  as  to  the  probable  cost  of 
the  works    proper,  \'iz:  collecting  water  and  conveying  same 

»to  reservoir  at  pump-honse,  cost  of  reservoirs,  pump-hou5e,v 
"pipe  system,  incidentals,  engineering,  etc.,  which  footed  up  t(M 
•40.443  I 

This  estimate  was  looked  upon  as  being  far  below  whan 
■works  could  be  built  for.     Here  was  an  opportunity  for  the  ob-w 
jectors  to  enter  the  field.     It  was  claimed  that  the  works  could^ 
not  be  built  for  izi-a  or  /Ar^e  times  that  amount.     An  enabling 
act  was  procured  from  the  Legislature,  granting  the  town  the 
right  to  bond  itself  for  $50,000.     Good  men  doubted  the  possi- 

Pbility  of  building  a  system,  such  as  outlined,  for  any  suchJ 
money.  ■ 

The  matter  of  building  Water  Works  was  submitted  to  n 
vote  of  the  citizens  of  Leetonia.  and  carried  by  an  overwhelmfl 
ing  majority  —  "  Water  Works,  Yes."  fl 

The  necessary  plans  and  specifications  were  now  drawn^ 
up,  and  time  set  for  the  opening  of  bids  and  letting  contracts. 
The  venders  of  pipes,  hydrants,  valves,  pumps,  and  such  arti- 
^H  cles  as  enter  into  the  construction  of  a  Water  Works  plant,  m 
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were  on  hand.  One  of  the  first  rays  of  hope  that  penetratec::^ 
the  cloud  which  had  confronted  the  engineer  for  months,  earned 
from  an  experienced  contractor,  when  he  said,  "  I  will  agree  to^^ 
build  your  Water  Works  according  to  the  plans  and  specified — 
tions,  in  first-class  manner,  for  less  than  $sOyOOo. 

At  the  opening  of  bids,  five  parties  bid  for  the  works  as  a 
whole.  The  average  of  the  five  bids  was  just  thirty  dollars 
above  the  estimates  of  the  engineer.  The  lowest  bid  was  taken 
for  all  of  the  work  except  the  pumping  machinery.  For  this, 
the  largest  machinery  bid  upon  was  selected,  viz. :  Two  du- 
plex compound  engines  of  one  million  gallons  each  in  twenty- 
four  hours^  and  built  by  the  Gordon  Steam  Pump  Co. 

The  contractor  furnished  the  Ludlow  hydrant  and  Ludlow 
gate-valve,  which  were  likewise  the  highest-priced  hydrants 
and  valves  bid  upon  at  the  letting.  Cast  iron  pipe,  furnished 
by  Cleveland  Pipe  Co.,  of  New  Philadelphia. 

The  specifications  called  for  three  reservoirs,  to  be  built  of 
vitrified  fire  brick,  laid  in  cement  mortar,  viz:  collecting, 
supply  and  storage  reservoirs.  These  were  circular,  and  of 
the  following  depths  and  capacities  respectively :  collecting,  8 
feet  deep,  10,000  gallons ;  supply  at  pump-house,  13  feet  deep, 
100,000;  storage,  18  feet  deep,  500,000;  all  three  to  be  roofed. 
The  pump-house,  28  x  52  feet,  walls  to  be  all  hard  brick,  slate 
roof,  ceiling  of  boiler  room  plastered.  The  engine  room  has  a 
basement  6  >^  feet  story,  bottom  cemented,  with  pump  founda- 
tions built  of  hard  fire  brick  laid  in  cement  mortar.  The  four 
foundations  for  pumping  engines  start  on  a  solid  base  of  fire 
brick  masonry  17^^  x  i2j^  feet,  and  13  inches  thick,  built  upon 
a  cement  foundation. 

The  wainscoting  and  floor  of  the  engine  room  are  selected 
southern  pine.  The  floor  is  surfaced  and  finished  in  oil ;  the 
wainscoting  is  finished  in  hard  oil.  The  walls  and  ceiling  are 
plastered  and  tastefully  frescoed.  The  pumping  engines  are 
lagged  in  black  walnut;  the  valve  wheels  are  nickel  plated, 
with  the  polished  metal  work  of  the  machinery  all  combined, 
produces  a  very  nice  appearance. 

The  boiler  room  is  paved  with  hard  fire  brick  set  on  edge. 
There  are  two  tubular  boilers  54  inches  in  diameter,  and  15  feet 
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lon^,  with   full   fronts;    Duplex   boiler  feed  pump,  Reynolds' 
heater,  with  all  necessary  valves,  blow-offs,  piping,  etc.     The 
coal   room,  which   is   located    to  be   most  convenient  for  the 
igineer,  is  i6  leet  by  24  feet.     The  stack  is  60  feet  high,  7 
■t  square  at  base  and  5  feet  square  at  top.     The  walls  of  the 
>3tack  are  double;  the  inside  walls,  or  flue,  is  built  of  fire  brick; 
the  outside  walls  are  of  hard  red  brick.     No  soft  bricks  wereJ 
Used  in  this  job.     The  entire  work  of  construction  was  care«p 
fully  supervised  from  the  beginning  to  the  close  oi  the  work,' 
and    final  acceptance  of  the  same.     There  was  no  work  that  I 
had  to  be  torn  out  and  rebuilt,  or  patched  up;  nor  was  there  I 
a  single  accident,  blunder,  break,  or  halt,  from  the  beginning  j 
to  the  close.     Throughout,  the  work  was  faithfully  and   hon- 
estly done,  and  of  best  material.     The  specifications  called  for   I 
_first-ciais  material  and  skillful  workmanship,  and  nothing  less 
than  that  called  lor  iu  the  specifications  was  permitted  to  be 
Used.      The   utmost   harmony  existed   between   council,  con- 
tractors and  engineer.     No  suits  for  damages  were  left  as  a 
meuace  to  the  village. 

The  distribution  or  pipe  system  consisted  of  six  miles  of  J 
cast-iron  pipe.  The  force  main  is  12-inch ;  the  street  mains  I 
are  to-inch.  8  inch,  6-inch  aud  4-inch.  Care  was  taken  to  I 
avoid  as  far  as  possible  "dead  ends."  There  are  fifty-six  I 
double  delivery  fire  hydrants,  and  fifty-one  gate  valves;  service! 
pipe,  lead.  There  are  three  watering  fountains  for  horses,  J 
and  four  public  drinking  fountain: 

The  water  was  analyzed  by  Prof.  Francis  C.  Phillips,  ofl 
Pittsburgh,  Pa.  "Mineral  matter  present,  mainly  carbonates! 
of  lime  and  magnesia,  with  very  small  qnantitj-  of  chlorides  I 
and  sulphates  of  sodium.  *  *  *  As  to  organic  matter  the  I 
water  can  be  considered  exceptionally  pure  and  safe,  Water  I 
of  the  character  of  the  sample  you  sent  is  perfectly  suitable  I 
for  town  supply. 


REPORT   OF   .\NALYSIS  —  GRAINS   PER   GALLON. 


Total  solids,  12.05  grains;  hardness,  10.20  grains;  hard-J 
feess  after  boiliug  half  hour,  4.10  grains;  o.\ygen  absorbed  in  1 
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fifteen  minutes,  0.042 ;  free  ammonia,  o.ooi ;  albuminoid  am- 
monia, 0.005;  nitrogen  in  nitrates,  0.05;  nitrogen  in  nitrites, 
0,00;  chlorine,  0.20.  Francis  C.  Phillips." 

EAST   PALESTINE   WATER   WORKS. 

The  village  is  within  one  mile  of  the  line  between  Ohio 
and  Pennsylvania,  and  on  the  Pittsburgh,  Ft.  Wayne  and  Chi- 
cago Railroad.  Population  2000.  Coal  mining,  sewer  pipe 
works,  pottery  and  carriage  works  are  the  leading  industries. 

Preliminary  examinations  for  procuring  a  water  supply 
were  made  in  May,  1889.  There  are  two  good  springs  accessi- 
ble, either  of  which  was  supposed  to  furnish  ample  water.  The 
first  lies  above  the  town ;  water  very  hard,  quantity  insufficient. 
The  second  lies  below  the  drainage  of  the  town  and  quite  close 
to  an  old  cemetery,  and  still  closer  to  the  new  cemetery.  Water 
comparatively  soft,  quantity  insufficient.  Leslie's  Run  was 
next  examined,  the  water  shed  studied,  quality  of  water  tested, 
etc,  Objeclionahle.  Slaughter-houses  along  the  stream  — drain- 
age from  several  filthy  swamps,  and,  if  desirable,  no  suitable  or 
available  location  for  storage  reservoir  without  great  expense. 
This  source  was  likewise  abandoned.  It  was  finally  decided  to 
put  down  a  test  well  by  drilling.  This  proving  satisfactorj', 
three  other  wells  were  put  down,  from  which  our  supply  is 
obtained.  These  wells  are  arranged  so  that  others,  if  needed, 
may  be  put  down  and  connected.  For  the  present  the  quantity 
is  all  that  could  be  desired,  likewise  the  quality. 

Samples  of  the  water  were  sent  to  Prof.  Otto  Wutli,  of 
Pittsburgh,  for  analysis,  who  pronounced  the  water  of  "  super- 
ior quality."  In  concluding  his  report,  he  says :  "  For  drink- 
ing, as  well  as  for  boilers,  it  would  be  diiBcult  to  find  a  better 
water." 

REPORT   OF   ANALYSIS, 

The  sample  of  water  contains  in 10.000 

Sulphate  of  Calcium o.  319 

Chloride  of  Sodium o.ror 

Carbonate  of  Calcium o  630 

Carbonate  of  Magnesium a.223 
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Cfttlwnate  of  Sodium 2.606 

It  is  almost  absolutely  Tree  from  organic  matter. 

Otto  Wuth,  Chemist. 

After  practically  settling  the  problem  of  our  water  5upply,J 
here   remaiued  other  questions   scarcely  less  important  to  be! 
^3ecided.     In  the  meantime  some  preliminary  calculations  had 
taeen  made,  as  well  as  an  investigation  of  the  all-important 

Cuestioa  of  *'  How  much  money  can  Ihe  (own  afford  to  spend  ott- 
'Kir  works  f' 
We  next  determined  upon  a  location  suitable  for  our  reserfl 
oir  for  storage  and  "  head."  Fortunately  this  was  an  eas] 
^ask.  A  beautiful  knoll,  quite  convenient,  and  just  the  rigbtl 
lieight.  In  fact,  if  we  had  drawn  up  specifications  to  have  onel 
made  to  order,  we  could  not  have  bettered  what  nature  1 
<3one  for  us.  The  probabilities  are  that  we  should  have  for- 
gotten to  mention  that  the  bottom  should  be  of  superior  quality 
of  fire  clay,  which  we  found  when  the  excavation  was  made; 
"which  likewise  furnished  all  our  puddle. 

We  next  figured  out  our  pipe  system,  or  distributionJ 
AVhen  it  came  to  determining  what  kind  of  pipe  should  ' 
used,  I  felt  like  the  old  Dutch  Squire,  "  my  mind  was  n 
up,"  and  I  did  not  care  to  hear  anything  on  the  other  ; 
But  there  was  a  good  deal  said.  An  agent  for  the  "  Wickoff 
Pipe"  visited  the  town,  and  other  pipe  men  came  with  their 
patents.  All  had  the  very  best  pipe  that  had  ever  been  r 
everybody  now  used  their  pipe.  Committees  were  sent  1 
various  places  to  see  what  was  buried  under  ground.  As  □ 
-lave  been  expected  of  a  committee  who  knew  nothing  1 

:  about  pipe,  they  retiirned  and  unanimously  adopted  the 
pipe  recommended  by  the  engineer,  viz:  cast  iron.  After  all, 
his  sending  of  committees  to  visit  towns,  while  it  is  a  plain 
brce  in  most  cases,  yet  it  gives  the  abused,  unpaid,  self-sacri- 
;  Councilman  a  chance  to  have  an  occasional  good  time  at 
Sie  expense  of  the  town,  who  furnish  the  abuse  as  well  as  the  1 
{.money ;  and  that  is  about  all  he  gets. 

Here  is  a  town  fairly  well  laid  out  for  piping.     The  street! 
8,  6  and  4-inch,  of  cast-iron  pipe,  manufactured! 
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by  the  Lake  Shore  Foundry,  Cleveland,  Ohio.  Pipe  laid  4'-6" 
deep,  or  rather,  have  4-6"  cover.  The  pipe  system  measures 
374  miles,  with  thirty-six  Burbon  compression  hydrants,  and 
twenty-eight  stop  valves. 

The  building  for  the  pumping  station  is  of  hard  brick, 
28x40  feet;  hipped  slate  roof,  cornice  of  wood,  neat  ventilator 
on  top  of  roof ;  brick  stack  56  feet  high,  of  hard  brick ;  boiler 
room  floor  of  hard  fire  brick,  laid  on  edge  in  sand ;  engine 
room  floor  hard  pine,  laid  on  oak  flooring  crosswise ;  engine 
room  walls  plastered ;  both  engine  room  and  boiler  room  ceil- 
ings are  of  hard,  or  Georgia  pine.  Have  one  duplex  high 
pressure  pump,  manufactured  by  the  Gordon  Steam  Pump 
Co.,  of  Hamilton,  Ohio ;  capacity  in  twenty-four  hours,  750,000 
gallons;  one  steel  tubular  boiler,  I4'x54",  with  handsome 
front ;  with  a  Reynolds'  heater  and  duplex  feed  pump,  valves, 
blow-off*,  etc.  The  whole  outfit  is  quite  complete,  for  a  small 
system.  The  reservoir,  which  has  an  elevation  of  one  hundred 
and  eighty-six  feet  above  the  railroad,  (which  is  about  on  an 
average  elevation  of  the  town)  or  just  twelve  hundred  leet 
above  sea  level ;  has  a  capacity  of  300,000  gallons ;  the  walls 
are  circular  and  are  built  of  vitrified  fire  brick,  manufactured 
by  the  State  Line  Sewer  Pipe  Works,  and  laid  in  cement 
mortar.  The  reservoir  has  an  octagonal  roof  of  slate,  with 
octagonal  ventilator.  The  elevation  of  the  reservoir  will  give 
very  satisfactory  pressure  for  domestic  service ;  and  at  the 
same  time,  furnish  ample  fire  protection,  two  valuable  features 
for  every  Water  Works  system. 

The  matter  of  back  filling  of  trenches  possibly  may  have 
some  interest  connected  with  it.  After  the  pipes  were  laid 
and  thoroughly  packed  to  top  of  pipe  and  around  joints,  the 
remainder  of  the  dirt  was  returned  by  using  scrapers.  At 
Leetonia,  a  four-horse  road  machine  was  used ;  but  as  the  ma- 
chine could  not  be  operated  without  changing  to  allow  of 
working  close  to  the  trench,  we  had  a  long  axle  made  of  a 
round  bar  of  iron  about  ten  feet  in  length,  with  an  iron  brace 
to  stiffen  it.  By  this  means,  one  of  the  wheels  was  permitted 
to  run  on  the  other  side  of  the  trench  from  where  the  dirt  lay. 
This  machine  had  a  reversible  scraper,  which  was  of  much 
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P'X^alne  in  gathering  the  dirt  Jarthest  from  the  trench  on  the 
c-«turn  trip.  Our  men  in  a  short  time  became  very  handy  with 
"tliis  machine.  A  team,  with  three  men,  in  good  dirt  would  do 
-xxiore  filling  than  could  be  shoveled  and  packed  by  fifty  men 
i.  -a  the  same  time. 

At  East  Palestine,  the  scrapers  used  were  in  form  .some- 
thing like  the  old  style  dumping  road  scrapers,  but  were  light, 
-xnade  about  straight,  and  wider  than  the  ordinary  scraper. 
"'The  dirt  to  be  returned  by  this  scraper  must  be  thrown  next 
the  sidewalk,  white  with  the  wheel  scraper  it  must  be  thrown 
«z3ii  the  side  next  the  wagon  road.  The  centres  of  pipe  lines 
-«vere  located  about  sixteen  feel  (ordinarily)  from  the  fence 
Xine,  or  about  eight  feet  from  curb  lines. 

While  it  has  been  exceptionally  wet  this  past  season,  and, 
lence  favorable  for  settlement  of  trenches,  I  seriously  question 
if  it  pays  to  shovel  and  tamp  trenches  unless  it  be  where 
there  is  extensive  traffic.  It  is  very  difficult  to  pack  drj'  earth 
so  that  it  will  not  settle  away  when  it  becomes  saturated  with 
■vrater. 

The  ramming,  or  tamping  of  dirt  with  horses,  in  trenches, 
"will  almost  invariably  cause  the  trench  to  arch  over  —  will  ex- 
plode the  surface  water,  and  not  until  freezing  and  thawing  of 
the  surface,  will  the  trench  become  thoroughly  settled.  Now, 
if  the  dirt  on  top  is  left  as  loose  as  possible,  the  rains  falling 
"Upon  the  street  will,  if  the  crown  be  of  proper  shape,  be 
carried  directly  to  the  trench ;  and  you  all  know  the  value  of 
■water  for  settling  dirt  in  trenches. 

Should  you  examine  the  trench  filling  in  Leetonia  at  pres- 
ent, you  would  find  that  wherever  the  dirt  was  returned  by  the 
Toad  machine,  there  it  is  now  practically  all  back,  and  some  of 
the  trenches  will  require  extra  dirt  to  fill  them ;  while  the 
trenches  filled  with  shovels  and  rammed,  are  not  so  well 
settled,  and  in  some  places  a  considerable  amount  of  surplus 
dirt  had  to  be  removed.  A  few  trenches  at  first  were  filled 
by  shovels  aud  rammed. 

The  back-filling  of  trenches  by  means  of  scrapers  is  a  great 
Mving  to  contractors,  and  the  trenches  in  the  two  cases  citi 


itcd 


84 


WATER  WORKS  FOR  TOWNS  AND  VILLAGES 


are  certainly  in  better  shape  than  they  would  have  been  by  the 
ordinary  method  of  filling  and  tamping. 

The  little  system  of  works  at  East  Palestine  will  cost  the 
village  about  $23,500.  The  estimated  cost  was  $23,000.  Their 
appropriation  is  $25,000. 

While  there  is  nothing  that  is  extraordinary  or  specially 
worthy  of  note  in  either  of  these  systems,  unless  it  be  the  ex- 
cellent quality  of  water  supplied,  and  the  remarkably  small  cost 
at  which  they  were  built,  yet  they  furnish  examples  of  enter- 
prise and  public  spirit  which  well  might  be  followed  by  hun- 
dreds of  other  towns,  that  very  much  need  a  better  water  sup- 
ply for  domestic  uses,  and  for  fire  protection  —  of  which  many 
of  our  towns  are  wholly  destitute. 


Xlural  Water  Supply: — Its  Condition  and 

Needs. 


The  reader  may  hesitate  to  enter  a  field  in  which  the  foot- 
print of  the  sanitary  engineer  appears  not.     But  untraveled 
md  unmarked  by  surveyor  as  the  way  seemeth,  yet  the  reader 
ill  attempt  to  explore  so  much  as  lies   nearest  recognized 
^l3oandaries. 

By  Rural  Water  Supply  the  writer  would  be  understood  to 
'xmean  the  water  used  by  the  country  people  —  the  water  used 
TDy  small  villages,  hamlets  and  farming  people. 

THE   OLD-TIME  WAY. 

Wlien  the  writer  was  a  boy,  the  country  new,  farms  few 
^nd  far  between,  the  newcomer  bought  himself  a  piece  of  land, 
erected  a  log  cabin  and  commenced  the  work  of  clearing  up  a 
£irm.     During  the  fall,  winter  and  spring  the  adjacent  brook 
^iflForded  an  abundance  of  water  for  both  man  and  beast,  though 
it  was  ofttimes  highly  colored   by  its   leaching   through  the 
.autumnal  crop  of  leaves  that  covered  the  ground.     As  the  sum- 
xner  months  approached,  the  increased  heat  of  the  sun  caused 
^11  surface  moisture  to  take  to  itself  wings  and  fly  up  to  his 
"warm  embrace.     The  brook  ceases  to  flow.     The  toil  of  clear- 
ing land  to  raise  corn,  potatoes,  turnips,  etc.,  is  great,  but  water 
must  be  had.     No  water-witch  with  forked  twig  is  consulted. 
The  hole  or  depression  in  the  brook  that  has  furnished  water 
of  an  increasing  density  till  now  forbids  its  longer  use.     It 
teems  with  life  visible  and  probably  life  invisible. 

The  farmer,  with  hoe  and  fire-shovel  ( of  spade  luxury  he 
knows  nothing),  cleans  out  the  mud,  deepens  and  widens  the 
depression,  throwing  the  exxravated  material  all  round,  making 
a  bowl-shaped  top  to  the  new  spring  or  well,  or  whatever  title 
it  may  deserve.  Propitious  heaven !  While  sweat  stands  in 
drops  upon  his  honest  brow  to  the  joy  of  his  heart,  water  oozes 
from  the  walls  of  the  newly  made  excavation  and  fills  the  cav- 
ity.   All  the  domestic  animals  and  fowls  scent  afar  the  newly 
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acquired  and  priceless  treasure  —  water,  and  hie  away  to  the 
farmer's  water  supply.  No  Worthington,  Holly  or  Corliss  en- 
gine, with  semi-omnipotent  power,  was  there  to  pump  up,  with 
ponderous  stroke,  into  its  empounding  trough  the  needed  sup- 
ply. A  forked  stick,  from  adjacent  forest  cut,  and  so  adjusted 
as  to  serve  as  well  sweep  and  sinker,  and  an  old-time  bucket  of 
varied  service,  constituted  the  Water  Works.  Ere  long  the 
supply  diminishes  and  the  excavation  is  deepened.  The  con- 
tinued use  of  this  source  of  water  supply,  by  travel  of  man, 
beast  and  fowl  has  worn  out  several  depressed  paths  leading 
thereto. 

In  these  depressions  defecations  accumulate,  and  when  a 
rain-storm  comes  the  water  rushes  adown  these  sloping  chan- 
nels with  its  burden  of  filth  to  this  catch  basin.  And  so  it  con- 
tinued to  the  end  of  the  chapter,  while  filth  diseases  in  revelry 
perch  themselves  around. 

But  peradventure  the  newcomer  actually  dug  a  well,  but 
walled  it  not  with  wood,  brick  or  stone.  The  excavated  mate- 
rial he  throws  around  on  all  sides,  greatly  increasing  its  rain- 
catching  capacity.  Freezing,  thawing,  rain-storm  and  wash 
have  greatly  enlarged  its  mouth  and  decreased  its  depth  and 
carried  into  it  the  fecal  accumulations  caught  upon  its  funnel 
formed  top  until  it  has  become  the  veriest  of  cesspools. 

LATER   ON,   BUT   NO   BETTER. 

The  boy  in  question  has  older  grown  and  stands  ready  to 
relate  experiences  of  to-day.  Let  us  take  a  case  of  every-day 
life.  Pass  out  along  one  of  our  highly  improved  roads.  There 
is  a  farm  with  a  nice  cottage  house  upon  it  with  tidy  out-build- 
ings. There  is  a  well  lined  with  brick,  capped  with  stone,  and 
surmounted  with  a  S20  iron  force  pump.  Luxury*!  But  hold! 
pig-sty  odors  greet  your  olfactories.  You  look  around  and 
there,  within  ten  feet  is  the  stock  watering  trough,  and  hard  by, 
deep  and  wide,  is  the  hog-wallow,  in  whose  ample  semi-fluid 
depth  have  basked  in  swinely  glory  many  agone  generations  of 
hogs.  Is  this  the  only  odor  your  sense  of  smell  detects?  Yon- 
der upon  that  rise  of  ground  is  a  nice  barn,  islanded  in  a  lake 
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F  <if  semi-liquid  manure.  It  may  be  fifty  or  more  feet  away.  My 
readers  may  ask.  How  does  that  and  the  hog-wallow  affect  the 
well?  Plain  case.  This  same  farmer  will  put  in  a  tiled  ditch 
four  to  five  feet  deep  in  his  field  and  expect  it  to  drain  the 
water  and  dry  his  laud  50  or  60  feet  away.  What  is  a  well  but 
an  undergroimd  drain  turned  on  end?  Water,  pure  or  filthy, 
in  its  subterranean  passage  moves  in  tlie  direction  of  least  re- 
sistance or  pressure.  To  the  well  ( the  ditch  turned  on  end )  is 
that  direction,  and  thither  the  fiUh-ladeu  water  passes  from 
barn-yard,  privy,  pig-sty  and  wallow.  The  well  v 
comes  a  dignified  cesspool. 


ORIGIN   OF   MILK-SICKNHSS. 


Take  another  example:  There  is  a  farm  that  exacts  no 
admiration  from  the  passer-by.  In  addition  to  part  or  all  of 
what  we  found  upon  the  farm  first  cited,  we  find  the  well  curb 
a  platform  of  sun-shrunk  plank.  Rats  revel  beneath  it  and  oft- 
times  pay  the  penalty  of  their  temerity  by  falling  in  the  well 
and  drowning;.  This  rickety  platform  is  ofltimes  surmounted 
by  a  huge  tub  under  the  pump  spout,  filled  with  soiled  linen, 
while  the  overflow  carries  this  savory  water  to  the  well  below. 
Chickens,  geese,  ducks  and  dogs  swell  ilie  filth  of  the  sur- 
roundings. Pass  out  on  this  farm  to  you  pasture.  You  reach 
a  pool  of  ample  dimensions  for  stock  water.  It  is  September. 
The  water  in  the  pool  is  low.  The  working  up  of  mud  by  in- 
going stock  and  their  voidings  have  rendered  this  water  supply 
filthy  indeed.  The  farmer's  cows  drink  of  this  water  and  his 
family  use  their  milk.  The  cow,  giving  a  good  flow  of  milk 
each  day,  has  imnuinity  against  disease,  while  nature  bottles 
op  in  her  milk  the  death-dealing  disease,  if  it  contains  any.  A 
cow  giving  milk  liberally  has  immunity  against  milk-sickness, 
while  disaster  dire  overtakes  the  calf  aud  the  user  of  her  milk. 
We  believe  that  stock  drinking  water,  pure  and  wholesome, 
will  not  have  milk-sickness  or  trembles,  as  it  is  called.  This 
disease  is  probably  a  poisoning  by  arsenic.  Any  arsenic-bear- 
ing soil  will  produce  it  when  the  water  is  low.  A  case  has 
never  been  known  upon  a  limestone  subsoil  —  a  uou-arseuio^ 
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bearing  soil.     Readers,  have  you  seen  a  well,  a  bam,  a  stock- 
pool  in  the  condition  above  cited?     Is  not  this  a  true  picture? 

Nine-tenths  of  all  the  diseases  that  afflict  humanity  are 
contracted  directly  or  indirectly  from  the  people's  water  sup- 
ply. Go  into  our  villages.  Seek  not  the  most  tidy  streets; 
on  the  contrary,  let  your  explorations  take  in  the  alleys,  the 
by-ways,  the  village  dumping  ground  and  skating  rink  —  that 
catch-basin  of  the  entire  village  water-shed.  What  are  yonr 
iindings?  Have  you  praise  for  cleanliness,  that  virtue  akin  to 
godliness?  There  you  see  an  assemblage  of  people.  You 
draw  near;  you  learn  that  funeral  services  are  being  held;  you 
listen  to  the  minister,  who,  with  up-raised  hands  and  eyes, 
deprecates  the  providence  of  God,  who  has  removed  by  diph- 
theria or  typhoid  fever  the  loved  one  that  lies  cold  in  death 
before  him,  But  the  fact  is.  had  cleanliness  been  observed  the 
departed  would  have  been  hale  and  happy. 

The  minister,  counterpart  of  his  federal  head,  Adam, 
charges  up,  directly  or  indirectly,  all  the  ills,  to  which  buraauity 
is  heir,  to  his  creator. 

So  varied,  too,  are  the  shadings  of  filth  diseases  that  the 
physician  is  ofttimes  perplexed  to  give  them  a  name  and  devise 
a  remedy.  Paul,  when  he  visited  Athens,  being  of  a  contem- 
plative mind,  took  a  stroll  among  the  public  squares  and 
places.  In  his  strolHiigs  he  passed  an  altar  that  had  inscribed 
upon  it:  "To  the  unknown  god."  The  Athenians,  though 
they  had  gods  many,  were  not  disposed  to  withhold  worship 
due  to  any.  The  smitings  of  conscience  admonished  them 
that  there  was  a  god  uuworshiped.  They  knew  him  not. 
That  they  might  compass  and  appease  him  they  erected  an 
altar  and  inscribed  upon  it,  "  To  the  unknown  god."  So  with 
the  physician  of  to-day.  These  filth  diseases  baffle  his  skill, 
and  to  be  sure  to  name  them  aright  he  calls  them  malaria. 
Now  for  the 

NEEDS   OF   RURAL   W.\TER   SUPPLY. 

Let  your  well  be  so  constructed  that  not  a  drop  of  water 
can  enter  it  until  it  finds  its  way  through  the  overlying  blue 
clay  to  within  a  foot  or  so  of  the  bottom  of  the  well.  Instead 
of  the  stock  pool  above  cited,  have  a  good  wind  pump  to  pump 
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"dp  pure  water  for  your  stock.    Let  no  one  say  that  even  the 

least  dainty  of  all  animals,  the  hog,  to  say  nothing  of  the  cow, 

I)refers  foul,  filthy  water  to  pure.    It  is  not  true.    As  proof,  if 

3rou  have  a  water-yielding  tile  drain  in  your  pasture,  thither 

3rour  stock  goes  for  water.    To  obtain  pure  water,  then,  let  all 

"ipirells,  everywhere,  be  either  driven  wells  or  be  constructed 

something  as  follows:   Dig  your  well  three  feet  eight  inches,  or 

Jour  feet  in  diameter.    Go  down  until  a  good  supply  of  water 

is  reached;   wall  your  well  the  first  two  or  three  feet  with 

T>rick,  drawing  in  and  laying  last  course  or  two  end  to  water, 

forming  a  circle  twenty-four  inches  in  diameter.     Upon  this 

last  course  set  in  a  twenty-four  inch  sewer  pipe,  flange  up, 

cover  top  of  this  pipe  to  keep  out  the  dirt,  and  throw  in  the 

excavated  material  taken  from  the  well  and  tamp  it  thoroughly 

around  the  pipe,  like  setting  a  post.    When  the  top  of  this 

first  pipe  is  reached,  remove  cover  and  set  in  a  second  pipe, 

spigot  end  down,  in   flange  of  first  pipe.     Fill  space  round 

between  flange  of  first  pipe  and  spigot  end  of  second  pipe 

with  cement  mortar  made  of  best  Portland  cement,  one  part, 

and  clean  sharp  sand,  two  parts ;  cover  this  second  pipe  that 

no  dirt  may  enter  well.     Tamp  earth  around  this  second  pipe 

as  the  first;  so  continue  to  the  finish.     Should  the  last  pipe 

reach  too  high  or  not  high  enough,  cut  a  pipe,  using  the  flange 

end,  and  place  it  next  the  crowning  pipe.     Lay  a  brick  wall 

all  round  the  pipe,  ends  of  brick  to  pipe,  extending  from  about 

half  inch  above  top  of  last  into  the  ground  not  less  than  two 

feet,  and  all  thoroughly  embedded  in  cement  mortar  made  as 

above.     Spread  over  top  of  brick,  say  a  half  inch  of  cement 

mortar  and  surmont  it  with  stone  cap.     Bacteria  and  microbes 

of  disease,  after  sailing  their  tiny  barks  upon  the  subterranean 

seas  until  they  reach  such  well  water  supply,  are  neither  in 

number  nor   condition    to  wage   a   successful    warfare    upon 

humanity. 


Natural*  Gas. 


BY   H.   L.  WEBER. 

I  will  not  endeavor  to  tell  you  all  about  this  wonderful 
fluid,  but  will  take  up  the  theme,  which  treats  of  the  method 
in  which  it  is  handled,  statistics,  and  some  of  its  advantages; 
so  going  to  the  point  at  once,  **  The  Well."  We  will  assume 
we  have  a  gas  well  with  a  capacity  ranging  from  three  to 
thirty  million  feet  per  day.  The  first  thing  to  be  done  is  to 
shut  it  in ;  in  some  cases  this  is  very  difficult  to  do.  Usually 
an  excavation  from  three  to  ten  feet  square  and  the  same  in 
depth  is  made  in  which  timber  and  concrete  are  placed  to 
fasten  the  anchors  to,  and  hold  in  the  dry  pipe.  In  this  dry 
pipe  is  placed  a  pipe  of  smaller  diameter,  on  the  outside  of 
which  is  a  rubber  **  gasket,"  and  by  a  system  of  right  and  left 
handed  screws,  the  rubber  is  expanded  and  the  well  is  shut  in. 
On  the  inner  pipe  are  all  the  necessary  blow-off  cocks  and 
other  arrangements  to  make  attachments  to  the  pipe  line  and 
to  connect  a  *'  separator,"  which  are  being  very  extensively 
used  and  with  good  results  in  both  the  Ohio  and  Indiana  fields. 
The  Pertz  &  Stewart  Automatic  Well  Separator,  of  Kokomo, 
Indiana,  has  proven  a  success.  This  separator  is  used  to  sepa- 
rate the  water  from  the  gas  directly  at  the  well,  and  prevents 
its  accumu'ation  in  the  pipe  line.  Should  water  accumulate, 
an  automatic  line  drip  is  also  placed  at  the  necessary  points. 
This  completed,  the  well  is  connected  to  the  pipe  line,  which 
varies  in  size  according  to  the  capacity  or  rock  pressure  of  the 
well,  and  in  a  great  many  cases  according  to  the  size  of  pipe 
that  can  be  obtained;  and  in  this  matter,  in  most  cases,  the 
engineer  has  very  little  figuring  to  do.  The  pipe  used  in  con- 
veying the  gas  from  the  wells  to  the  plant  are  wrought  iron 
or  steel.  And  the  telescope  form  are  generally  used  i'.  ^., 
beginning  at  the  wells  (or  field  reducing  station)  with  a 
smaller  size  and  terminating  with  a  larger. 

The  low  pressure  pipe  in  plants  are  in  some  cases  cast, 
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Key  are  much  cheaper,  easier  obtained,  and  answer  the 
■purpose  practically  as  well. 

At  a  convenient  place  in  tlie  field,  and  a  point  below  all 
-well  connections,  is  placed  a  high  pressure  regulator.  This 
is  called  the   Field  Reducing  Station,  and   is  used  to  reduce 

I  the  rock  pressure,  which  is  the  normal  pressure  under  which 
the  gas  is  Ptored  in  its  natural  reservoirs,  ( Professor  Orton 
claims  that  the  pressure  which  forces  the  gas  out  with  such 
tremendous  force  is  not  due  to  the  pressure  of  the  gas  itself, 
"but  to  the  hydrostatic  pressure  brought  to  bear  by  the  column 
of  salt  water  that  enters  the  porous  strata  of  rock  coutaiuiug 
the  gas  at  the  sea  level,  and  which,  by  its  weight  tends  to  force 
the  gas  out ),  and  varies  greatly  in  the  different  gas  districts. 
The  Trenton  in  Ohio  shows  about  400  pounds  ;  Indiana,  325  ; 
while  in  Pennsylvania  the  rock  pressure  has  a  wide  range, 
from  200  to  1000  pounds  to  the  square  inch ;  but  in  general  it 
ranges  from  2(X)  to  500  pounds.  The  high  pressure  regulators 
reduce  the  pressure  to  any  desired  number  of  pounds.  Usually 
on  the  main  a  pressure  of  from  120  to  300  pounds  is  carried  to 
ibe  reducing  station  at  the  city  limits  or  plants  where  it  again 
goes  through  a  reducing  process.  This  time  from  120  pounds 
to  about  25  pounds  for  the  high  pressure  line  throngh  the  citj'. 
From  these  high  pressure  lines  it  enters  a  low  pressure  regu- 
lator and  is  again  reduced  from  25  pounds  to  the  square  inch 
to  about  5  to  7  ounces  to  the  low  pressure  line,  and  from  these 
lines  you  receive  your  gas  for  heating  purposes.  The  Natural 
Gas  Companies  take  the  gas  to  the  curb,  and  from  this  point 
the  consumer  pays  for  the  piping  to  the  point  consumed,  in 

I  which  case  it  may  be  a  grate,  stove,  or  furnace.  Before  enter- 
ing the  stove,  a  mixer  is  placed  on  the  pipe  in  size  according 
lo  the  requirements  of  the  case,  for  which  you  pay  according 
to  the  rules  of  the  company  which  are  generally  regulated  by 
otdinances  by  the  City  or  Village  Council. 
I  think  it  very  wise  for  consumers  to  have  placed  on  their 
services  the  house  regulator  with  the  automatic  cut-off  attach- 
ment, as  the  gas  might  fail  in  the  night  or  be  thoughtlessly 
turned  off,  permitting  the  house  fires  to  go  out,  with  the  valve 
open,  and  then  if  turned  on  again  houses  and  furnaces  would 
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fill  with  gas,  and  might  cause  an  expensive  explosion.     ^^     - 
old  adage  that  an  ounce  of  prevention  is  worth  a  pounC^^ 
cure,  should  always  be  uppermost  in  one's  mind  when  handl  ^     ^ 
natural  gas.  ^^ 

The  discovery  of  natural  gas  is  not  recent.     Possibly  '^  "^ 
first  well  bored  for  natural  gas  was  at  Fredonia,  N.  Y.    In  18-^^"  .' 


i- 


when  Lafayette  visited  this  country,  the  village  inn  was  illu 
nated  in  his  honor  by  gas  from  this  well.    But  devices  for  ham- 
ling  natural  gas  are  recent,  and  many  a  city   revolutionir^*''*'^ 


in  the  manner  of  heating  and  manufacturing,  which  wh^ 
properly  entered  will  be  placed  largely  to  the  credit  of  the  ^- — ^^ 
engineers  of  to-day. 

"As  to  the  origin  of  natural  gas,  scientists  generally  agre< 
that  it  arises  from  decomposition  of  forms  of  animal  or  vegetai^ — ' 
ble  life  imbedded  in  the  rocks  in  suitable  situations.  It  is  not 
believed  to  be  generated  continuously,  but  merely  to  be  stored 
in  porous  or  cavernous  rocks  overlaid  by  impervious  stratas, 
when  these  rocks  are  tapped  the  gas  is  set  free,  but  a  new  sup- 
ply is  not  being  formed  to  take  its  place." 

The  chemical  composition  of  natural  gas  from  one  well 
differs  from  gas  from  another  well,  and  even  the  gas  from  the 
same  well  varies  in  its  chemical  composition  continually.  Gas 
taken  from  the  same  well  was  found  to  vary  in  nitrogen  from 
.  23  per  cent,  to  o  per  cent. ;  in  carbonic  acid  from  2  to  o  per 
cent,  and  in  oxygen  from  4  to  0.4  per  cent.  The  average  of  six 
samples  from  the  same  well  gives  the  following  analysis  by  vol- 
ume: 

Marsh  Gas 67.00 

Hydrogen 22.00 

Ethylic  Hydride 5.00 

Olefiant  Gas i.oo 

Oxygen 80 

Carbonic  Oxide 60 

Carbonic  Acid 60 

Nitrogen 3  00 

100.00 
The  specific  gravity  of  natural  gas  is  about  .52  or  a  little 

more  than  one-half  the  weight  of  air. 
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The  theoretical  value  of  natural  gas  as  a  fuel,  compared 

^th  coal,  is  about  as  follows:     looo  cubic  feet  of  gas  equals 

at  of  54-4  pounds  of  bitumiuous  coal,  or  a  practical  equiva- 

at  of  30,000  cubic  feet  of  gas  to  one  ton  of  coal. 

Natural  gas  if  mixed  with  air  in  a  close  vessel  in  the  pro- 
pnions  of  8  to  15  volumes  of  air  to  oue  of  gas,  and  ignited, 
I  explosion  of  more  or  less  violence  will  result;    with  less  1 
>  or  more  than  15  volumes  no  explosion  will  occur,  and  1 
:  most  violent  explosion  will  occur  with  a  mixture  of  10  or 
a  parts  air  to  i  of  gas. 

Natural  gas  is  found  in  commercial  quantities  in  Ohio  i 
:enton  limestone  in  the  Mercer  and  Wood  County  field,  at 
Tiurston  and  Lancaster  in  Clinton  limestone,  at  an  average 
■pth  from  the  surface  of  1250  feel;  in  Indiana  in  Trenton 
mestone,  Niagara  limestone,  Devonian  Shale  and  limestone, 
^d  Hudson  River  shale,  at  depths  from  700  to  1000  feet  from  1 
e  surface. 

In  Pennsylvania,  gas  is  found  in  sandstone  rock  at  a  depth 
ranging  irom  500  to  ,1000  feet  from  the  surface,  according  to 
geol<^cal  position  and  surface  elevation. 

The  production  of  gas  wells  in  Ohio  and  Indiana  fields 
mges  from  300,000  to  15,000,000  cubic  feet  per  day.  The  last 
fell  in  the  Wood  County  field,  which  is  owned  by  the  North- 
istern  Natural  Gas  Company,  shows  a  capacity  of  43,000,000, 
bd  is  claimed  to  be  the  largest  well  in  the  world  ;  while  those  1 
B  Westmoreland  County,  Pa,,  average  from  10,000,000  to  12,000 
Ooo  cubic  feet;  the  Howard  well  by  measurement  produced 
30,211,000,  and  many  wells  of  20  to  25,000,000  have  been 
obtained  in  the  Western  Pennsylvania  gas  fields. 

Natural  gas  has  many  advantages;  if  "cleanliness  is  next  | 
to  godliuess"  it  is  a  good  thing  for  the  consumer  morally,  an  1 
advantage  a  coal  stove  with  forty  feet  of  old  pipe  does  not 
possess.  Cleanliness  of  the  person  and  house  is  another  bless- 
ing secured  by  substituting  gas  for  coal ;  no  dust  attends  upon 
a  gas  fire;  the  curtains,  carpets,  wall  paper  and  other  decora- 
tions are  unsoiled  when  gas  is  properly  used,  resulting  in  a 
great  saWng  in  washing,  in  wear  and  tear,  and  renewals. 
Duifonnity  in  temperature  may  be  perfectly  secured,  which  is 
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another  very  important  advantage,  insuring  freedom  from  colds 
and  from  other  complaints  due  to  alternation  of  heat  and  cold. 
Another  great  advantage  ( to  the  over  worked  and  tired  engin- 
eer) upon  returning  home  in  the  evening  after  a  hard  day's  work, 
he  does  not  hear  the  one  he  loves  best  call  out,  John  split  some 
wood  and  kindling,  or  heave  up  a  bucket  of  coal  from  the 
northeast  corner  of  a  damp  and  dusty  cellar.  This  is  all  done 
away  with ;  no  ashes  to  cart  away,  or  ash  leaches  to  set  up,  but 
instead,  supper  is  in  waiting  and  your  better  half  or  sweetheart 
is  singing  praises  to  your  wonderful  ability  for  devising  plans 
by  which  natural  gas  can  be  so  successfully  utilized,  giving  one 
as  much  or  as  little,  when  and  where  they  want  it,  by  the 
striking  of  a  match,  and  by  the  single  twist  of  the  wrist  the 
valve  is  turned,  you  have  it.  In  hot  and  cold  weather  it  has  its 
advantages  over  every  other  fuel. 


City  Streets — How  to  Build  Them, 
and  Why. 


BY   MR.   L.   W.   MATHEWSON. 

la  presenting  to  this  Society  a  talk  on  the  hackneyed 

3yect  of  Street  Construction,  we  do  not   conceive   that  we 

**5^11  be  able  to  present  anything  really  new,  although  it  is 

I*Os4ible  that  we  may  strike  upon  a  few  points  that  may  be 

^^"^f  to  some.     And,  that  we  may  more  fully  understand  each 

*-«Xei,  I  will  say  in  the  beginning  that  we  speak  more  particu- 

.^-'*'ly  of  work  as  conducted  in  and  about  Cincinnati,  having 

^<i  but  slight  experience  elsewhere. 

The  general  points  which  apply  to  streets  of  everj'  class, 
*"^  the  excavation  and  embankment,  drainage,  and  setting 
**ibs,  gutter  flags,  and  crossing  stones. 

In  excavation,  we  make    no  distinction   between   sand, 
^^'avel,  loose  earth,  hard  pan  or  rock,  leaving  the  contractor 
^^   form  his  own  judgment  as  to  the  material  to  be  handled. 
*^liis  closes  the  door  upon  a  long  series  of  petty  annoyances 
^T-jsing  from  the  attempt  to  classify  and  measure  the  various 
*^inds  of  material.     The  contractor  is  free  to  handle  his  cuts  in 
^Uy  way  he  chooses,  the  only  requirement  being  that  such 
slope  shall  be  given  to  the  banks  as  will  prevent  the  obstruc- 
tion of  sidewalks  by  material  slipping  from  the  banks.     Such 
slope  is  generally  i  to  i,  but  may  be  from  ^  to  i  to  3  to  i. 

In  embankment,  the  contractor  is  required  to  begin  the 
fill  at  the  slope  stakes,  (which  we  usually  set  for  slope    of 


15^  to  I )  and  fill  in  9"  layers,  keeping  the  outside  at  least  one 

foot  higher  than  the  centre,  as  shown  in  the  sketch.    The 
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main  point  to  be  observed  in  securing  the  tegular  and  unifoT^* 
consolidstion  of  the  embankment,  is  to  carefully  regulate  tl^^ 
movement  of  scrapers,  carts  or  wagons,  so  as  to  prevent  thenC^^ 
following  each  other  in  procession,  thus  forming  deep  rrtt^^ 
and  to  compel  teams  to  travel  equally  over  all  parts  of  tb^^ 
embankment,  so  that  it  may  be  uniformly  compacted. 

The  drainage  of  streets  might  well  form  the  subject  of  a  ■* 
separate  paper,  beginning  with  the  formation  of  the  gutters  and  - 
passing  to  the  laying  of  underdrains,  construction  of  box  cul- 
verts of  wood  or  stone,  circular  culverts  of  brick,  litone  or 
sewer-pipe,  sewers,  large  culverts  and  even  small  bridges  might 
properly  come  under  this  head.  The  crown  or  height  of  centre 
of  roadway  above  the  gutters  should  be :  for  macadam,  not  less 
than  ^  of  an  inch  per  foot ;  for  bowlders,  J^  inch  to  ^  of  an 
inch  per  foot;  for  granite  blocks,  %  an  inch  per  foot;  for  brick 
or  asphalt,  H  to  /^  *n  va.':^  per  foot.  For  underdrainage  of 
bowlder  streets  we  depend  mainly  upou  a  bed  of  broken  stone, 
12  inches  or  more  in  depth.  While  we  have  great  faith  in  tiles 
where  they  can  be  used  with  safety,  the  ruthless  hand  of  the 
gas  ^nd  water  works  fiend  has  long  since  taught  us  the  folly  of 
such  devices  in  city  streets.  Yet  there  are  cases  where  the 
presence  of  springs  either  in  the  street  itself,  or  in  the  hillside 
above,  make  it  accessary  to  resort  to  them. 

Curbs  are  4  to  5  inches  thick,  dressed  10  inches  on  the 
ends,  12  inches  on  the  face  and  3  inches  on  the  back  ;  not  less 
than  21  inches  deep  and  3  feet  long,  with  a  bearing  on  the 
bottom  of  not  less  than  A  of  the  top  length,  and  are  set  on  2 


inches  of  packed  sand  or  gravel.  When  set,  the  sidewalk  tends 
constantly  to  press  the  top  of  the  curb  outwardly  over  the 
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alter.  To  cure  this  we  require  that  stones  be  placed  •  back  of 
ich  curb  at  the  bottom  of  each  end  of  each  curb,  so  as  to 
mpletely  fill  the  space  between  the  lower  part  of  the  curb 
id  the  bank,  as  shown  in  sketch  on  page  96,  and  thus  pre- 
snt  the  curb  from  swinging  on  the  upper  edge  of  the  gutter 
fg.  As  an  additional  preventive  the  curb  should  be  set  with 
batter  of  about  i  J^  inches,  forming  a  right  angle  with  the 
itter  flag.  When  so  placed,  the  appearance  of  the  curb  and 
t  drainage  from  the  sidewalk  will  be  assisted  by  cutting  the 
p  of  the  curb  to  a  bevel  that  will  conform  to  the  slope  of 
t  sidewalk. 

To  further  secure  the  curb  it  is  necessary  that  the  back 
ling  be  thoroughly  rammed.     For  this  purpose  a  tamping 


I'' 
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»)  made  as  shown  by  figure,  will  be  found  both  useful  and 
nvenient.  Gravel  or  sand  should  be  used  as  the  material  for 
ck  filling. 

Many  cases  occur  where  there  are  angles  in  the  street  lines, 
d  also  many  intersecting  streets  coming  in  at  various  angles, 
le  tangents  are  connected  by  circular  curbs  dressed  to  6  feet 
3ius  for  intersecting  streets  and  to  special  radii  for  street 
Kks.  In  such  cases  a  special  plat  is  prepared  for  the  con- 
ictor  and  the  quarryman,  showing  the  exact  length  and  radius 
which  each  circular  curb  must  be  dressed.  Each  curve  is 
signaled  by  a  certain  letter,  and  the  stone  for  the  curve  when 
t  is  marked  with  the  same  letter.  When  brought  upon  the 
W  each  stone  can  then  be  dropped  at  the  proper  place. 

Gutter  Flags  are  not  less  than  3  feet  long,  6  inches  thick 
d  16  inches  wide,  cut  on  one  side  to  fit  snugly  against  the 

'b,  top  hammer  dressed,  and  the  ends  dressed  and  squared  to 
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make  a  -^^  inch  joint  for  the  depth  of  3  inches  from  the  top. 
The  foundation  should  be  thoroughly  rammed  and  the  flag  set 
upon  a  6  inch  bed  of  gravel.  The  ordinary  depth  of  gutters  is 
7  inches,  but  this  is  varied  according  to  circumstances. 

Crossing  stones  should  not  be  less  than  5  feet  long,  16  to 
18  inches  wide,  and  6  inches  thick,  hammer  dressed  on  the  top, 
ends  dressed  and  squared  so  as  to  form  a  %  inch  joint  to  /uU 
depth  of  6  inches.  This  is  the  important  point  in  maintaining 
a  good  ciossing.  Usually  through  defective  joints  a  small  gap 
is  opened  between  the  stones  into  which  each  successive  vehicle 
falls  with  increasing  force  until  the  stone  is  destroyed.  This 
is  nearly  always  caused  by  setting  them  with  a  **  feather-edge." 


From  the  sketch  it  is  readily  seen  that  a  very  slight  blow  will 
start  the  work  of  destruction.  But  when  squared  so  as  to  form 
a  good  6  inch  joint,  the  useful  life  of  the  crossing  is  enormously 
increased. 

The  streets  most  common  in  Cincinnati  are  or  have  been 
the  macadam,  bowlder,  Nicholson  block,  locust  block,  granite 
and  asphalt,  to  which,  we  believe,  is  now  to  be  added  pave- 
ments of  brick. 

Macadam  streets  as  ordinarily  constructed,  consist  of  two 
layers  of  broken  stone.  The  sub-grade  is  first  brought  to  a 
depth  of  14  inches  below  the  roadway  grade.  Stone  broken  to 
size  not  larger  than  6  inches,  are  placed  upon  the  street  about  20 
inches  deep.  This  is  thoroughly  compacted  with  a  steam  road 
roller,  and  after  rolling,  the  layer  is  about  8  inches  deep.  A 
second  layer  of  stone  broken  to  2)4 -inch  size  is  put  on  about  7 
inches  deep,  and  this  again  is  thoroughly  compacted  by  rolling, 
which  reduces  it  to  6  inches.  A  two  inch  layer  of  gravel  is 
then  spread  upon  the  surface  of  the  broken  stone,  but  not 
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Tolled.  A  ver\'  important  point  in  connection  with  the  upper 
lay^xr  is  to  have  the  stone  as  free  from  clay  as  possible.  Dirt 
in  tlie  interstices  retains  moisturej  and  causes  the  surface  to 
we^T-  with  much  greater  rapidity  than  if  clean  and  dry.  Another 
iitij>oitant  point  is  to  have  the  stone  thoroughly  broken  to  a 
a  si^e  not  greater  than  2)/i  inches  in  longest  diameter.  When 
so  tixroken  the  stone  will,  when  compacted,  form  a  smooth  si:r- 
fac;^    which  it  is  not  possible  to  obtain  with  large  stone. 

Ver>'  little  can  be  said  in  favor  of  our  macadam  roads. 
Ttier^- are  easily  built  without  skilled  labor,  give  firm  foothold, 
ar^«i  are  readily  torn  up  and  repaired;  but  when  subject  to 
he^-v-y  traffic  their  usual  condition  is  to  be  covered  with  blind- 
•"S  and  stifling  limestone  dust  in  dry  weather,  and  a  sea  of 
n*"»i<3  in  wet  weather.  The  rapidity  with  which  they  wear  out, 
^t^  <3  the  excessive  expense  of  repairs,  running  often  to  40  cents 
P^r  square  yard  per  annum,  makes  this  a  class  of  construction 
^**  t>e  a\'oided  where  possible.  Consequently  they  are  used 
^**^«T.ost  exclusively  on  suburban  streets,  where  there  are  large 
^''^^t^ts  of  unimproved  property,  and  where  any  valuable  pave- 
"^^^'i  t  would  be  utterly  destroyed  by  the  ripping  up  necessary 
***  P>\it  down  water,  gas  and  sewer  pipes  with  their  connections 
^^    ^ach  lot  as  buildings  are  erected. 

Thus  much  had  we  jolted  down  on  the  subject  of  macadam 
^*^^<is.  believing  that  at  least  a  small  part  of  the  wisdom  of  the 
P^^t  and  present  age  was  garnered  in  the  preceding  lines,  when 
■^"^  Xrere  somewhat  astonished  by  the  following  advice  adminis- 
*^^^;cl  by  an  Able  Editor  to  a  young  and  thriving  city  of  the  far 
NVest : 

»"  It  is  to  be  hoped  that  when  beginning  the  work  the  peo- 
P^^  «jf  D will  have  the  luck  to  ascertain  at  once  that  the 
f^^st  pavement  in  the  world  is  not  the  asphalt  or  the  granite,  but 
^  **tacada*n."  Then  he  describes  Iiow  to  build  the  "best  pave- 
ment in  the  world  "  as  follows :  "  Beginning  with  a  good  foun- 
dation *  *  *  there  should  be  thrown  upon  it  S  or  9  inches  of 
bard  stone,  broken  fine,  *  *  *  and  upon  that  a  liberal  coating 
of  (OHcreie  should  be  rolled  to  make  the  road  solid.  The  fine 
points  of  the  broken  stone  will  penetrate  the  concrete  just 
enough  to  give  a  good  footing,  and  the  result  is  the  pavement 
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endures  as  if  it  were  the  everlasting  rock  itself. ''  In  another 
article  he  emphasizes  the  above  by  saying  that  "on  a  good 
foundation  of  gravel  crushed  bowlders  should  be  laid  to  the 
depth  of  9  inches,  and  upon  the  bowlders  abundant  concrete 
thin  enough  to  penetrate  the  fine  stone."  Now  I  suppose  that 
this  Able  Editor  really  means,  not  concrete,  but  cement  mortar 
or  grout.  If  any  rolling  is  done  after  the  grout  is  poured  on  it 
must  be  done  very  rapidly  and  over  small  spaces.  If  the  grout 
has  time  to  set,  the  rolling  would  break  it  and  destroy  its  use- 
fulness. He  further  adds  "  there  are  a  few  such  pavements  in 
London,  the  best  the  city  contains." 

Where  bowlders  or  granite,  broken  to  i>^  inch  size,  can 
be  obtained  for  surfacing  roadways,  it  will  make  a  firm,  smooth 
roadway  with  which  our  hill  limestone  will  bear  no  compari- 
son. Where  not  subject  to  disturbance  by  excavations  for 
water,  gas  or  sewers,  all  macadam  roads  should  be  under- 
drained  by  a  line  of  good,  large  tile  on  each  side  of  the  road- 
way, unless  naturally  underdrained.  Their  cost  will  be  saved 
many  times  over  by  the  decreased  wear  of  the  metal.  Where 
gravel  is  abundant  and  cheap,  a  great  saving  will  be  made  by 
putting  it  on  to  the  depth  of  six  to  eight  inches,  for  lower 
course,  and  reducing  the  depth  of  the  broken  stone  by  the 
same  amount. 

BOWLDER   PAVEMENT. 

Bowldered  streets  are  constructed  as  shown  on  the  draw- 
ings on  pages  112  to  115.  An  examination  of  these  will  explain 
their  structure  more  clearly  than  words.  The  gravel  should  not 
be  too  sharp,  but  should  have  about  15  per  cent,  of  loam,  and 
good  cementing  qualities ;  otherwise  it  will  not  form  a  bond  with 
the  bowlders.  These  should  not  be  larger  than  eight  inches, 
nor  less  than  four  inches  in  longest  diameter.  If  larger,  the 
pavement  is  very  rough.  If  smaller,  the  bowlder  will  not 
remain  in  place.  They  are  set  small  end  down,  and  as  close 
together  as  possible.  The  reverse  of  this  rule  we  find  to  be 
the  guide  with  many  pavers,  with  the  idea  no  doubt  that  the 
more  quickly  the  pavement  is  broken  up,  the  better  the 
chances  for  another  job. 

Not  much  can  be  said  in  favor  of  the  bowlder  pavement 
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%e  cost  is  moderate,  and  the  bowlders  seem  to  be  everlasting ; 
at  the  gravel  bed  works  up  through  the  pavement  and  is 
uted  off  to  the  city  dumps.  At  best,  it  is  rough  and  noisy, 
nd  easily  worn  into  ruts  and  holes.  It  is  hard  to  clean,  and 
1  fact,  must  be  kept  partially  covered  with  a  coat  of  gravel 
r  dirt  to  drown  the  noise  and  jar  of  vehicles.  Where  street 
lilroad  tragks  are  laid,  the  constant  jarring  of  the  rails  throws 
Bt  the  bowlders.  Granite  blocks  laid  alternately  parallel  to 
nd  at  right  angles  to  the  rails,  materially  assist  in  retaining 
le  bowlders  in  place. 

NICHOLSON  BLOCK. 

Shortly  after  the  close  of  the  rebellion,  a  furore  arose  for 
icholson  block  paving.  Millions  were  wasted.  It  has  had 
I  day,  and  is  now  a  relic  of  the  past.  At  this  day  it  seems 
ay  remarkable  that  anyone  should  or  could  entertain  the 
filief  that  the  wooden  blocks  should  be  anything  else  than  a 
©porary  pavement,  absorbing  the  filth  and  nastiness  falling 
pon  its  surface  and  quickly  decaying  As  illustrating  the 
Ker  ideas  some  persons  entertain,  about  the  time  the  wooden 
lock  pavement  had  thoroughly  demonstrated  its  worthless- 
5SS,  amost  elegant  gentleman,  all  the  way  from  Boston,  pre- 
fflted  himself  at  our  office  to   exhibit  some   round   blocks, 


Wed  as  in  the  sketch,  with  the  idea  of  fitting  them  together 
rf  preveating  the  blocks  being  thrown  out.  Such  a  pave- 
*nt  would  be  very  costly ^  and  as  no  trouble  of  this  kind  had 
"Men,  the  gentleman  was  certainly  wastiijg  his  energies  to 
ttle  purpose. 

Another  candidate  for  public  favor  patented  this  month 
touar)',  1890),  consist  of  wooden  blocks  2>^  inches  square  on 
pand5  inches  high,  set  in  small  iron  compartments,  cast 
on  an  iron  plate.    The  weight  of  the  iron  is  about  180  lbs. 
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per  square  yard,  which  at  two  cents,  would  be  $3.60  per  yard. 
The  great  expense  of  cutting  each  block  to  fit  exactly  in  the 
compartment  would  increase  the  cost  to  nearly  double  that  of 
asphalt  or  granite.  Notwithstanding  that  the  wooden  block 
has  been  almost  entirely  abandoned  in  this  country,  the -singular 
fact  appears  that  in  Europe,  notably  in  London,  Paris  and 
Berlin,  granite  and  asphalt  are  used  extensively.  These  are 
probably  prepared  with  some  preservative  to  increase  their 
durability  and  to  prevent  the  absorption  of  street  filth.  So  far 
as  I  can  ascertain  this  has  not  been  attempted  in  this  country, 
except  on  a  very  small  scale,  for  the  reason  that  the  application 
of  creosote  or  other  preservative  increased  the  expense  beyond 
the  cost  of  a  more  perfect  pavement. 

LOCUST   BLOCK. 

The  locust  block,  introduced  about  1870,  is  likewise  a  relic 
of  departed  wisdom.  This  had  some  good  qualities,  but  the 
test  of  time  and  travel  proved  that  in  a  few  years  the  blocks 
wore  off  on  the  outer  edge,  leaving  a  large,  round,  slippery 
knob,  very  injurious  to  horses. 

GRANITE   BLOCK. 

The  drawings  show  the  method  of  constructing  granite 
block  pavement  with  double  street  railway  tracks.  When  the 
road-bed  is  graded  to  true  sub-grade,  it  is  thoroughly  rolled 
with  steam  road-roller.  All  soft  or  spongy  places  are  exca- 
vated and  the  holes  filled  with  broken  stone,  and  again  rolled. 
For  the  concrete,  take  one  part  of  cement  and  two  pares  of 
clean,  sharp  sand,  thoroughly  mixed  dry ;  make  into  a  mortar 
with  the  least  possible  amount  of  water ;  about  five  parts  of 
broken  stone  are  then  thoroughly  and  rapidly  mixed  with  the 
mortar.  Wiien  spread,  the  concrete  is  thoroughly  compacted 
by  ramming  until  free  mortar  appears  upon  the  surface  The 
upper  surface  of  the  concrete  is  made  exactly  parallel  with 
the  roadway  surface,  and  covered  with  two  inches  of  fine 
sharp  sand. 

The  granite  blocks  are  set  directly  upon  or  imbedded  in 


CITY    STREETS 

the  sand  with  close  end  and  side  joints  nol  exceeding  three- 
fourtki  of  an  inch.  This  is  one  of  the  most  important  points 
if  ihe  work  is  to  be  enduring;  wide  joints  give  a  play  for  toe 
coiks  and  wheels  which  soon  destroy  the  pavement.  The 
dimensions  of  blocks  are  S  to  ii  incites  in  length,  3  to  4^'  in 
thickness  and  6  to  7  in  depth.  They  should  have  a  fair  and 
true  surface  on  top,  sides  and  ends,  and  should  not  vary  more 
than  one-half  inch  from  rectangular  shape.  They  should  be 
of  uniform  grain  and  texture,  without  lamination  or  stratifica- 
tion, and  free  from  mica  or  feldspar.  They  should  be  tough 
and  durable,  not  so  hard  as  to  polish  or  so  soft  as  to  crumble 
under  traffic.  When  set  the  blocks  are  covered  with  small  hot 
pebbles  one-fourth  to  five-eighths  of  an  inch  in  diameter,  and 
broomed  in  until  the  joints  are  thoroughly  filled ;  the  pebbles 
are  then  raked  out  to  the  depth  of  about  one  inch,  and  paving 
cement  heated  to  300°  Fahrenheit  is  poured  into  the  joints 
until  they  overflow.  This  requires  about  3  gallons  to  the 
square  yard.  In  some  cities  the  pebbles  and  paving  cement 
are  omitted,  and  clean,  sharp,  granular  sand  used  instead,  It 
is  claimed  that  this  is  equally  effective  in  binding  the  pave- 
ment, is  durable,  and  will  not  rot  out  like  the  paving  cement. 
Where  such  pavements  have  been  torn  up,  the  discoloration  of 
the  sand  was  found  to  extend  only  2  or  3  inches  below  the  sur- 
face, showing  that  the  joints  are  practically  water-proof.  This 
will  diminish  the  cost  about  30  cents  per  square  yard,  and  for 
the  granite  paving  now  laid  in  Cincinnati  would  have  saved 
over  S2oo,ooo.  This  point  is  therefore  well  worthy  of  careful 
examination  by  any  corporation  proposing  to  lay  granite 
blocks. 

Onr  experience  with  granite  is  sufficient  to  demonstrate 
that  it  is  far  from  the  perfect  pavement  which  all  municipali- 
ties are  seeking.  It  is  very  costly  —  about  S25.00  per  running 
foot  upon  Cincinnati  streets.  It  is  very  noisy  and  hard  on 
horses  and  wagons.  First  class  experts  in  granite  are  required 
to  select  stone  of  the  proper  quality,  and  skilled  labor  is  neces- 
sary in  putting  it  down,  .-^side  from  their  ability  to  retain 
laces,  and  the  facility  for  cleaning,  the  granite  blocks  are 

ftl*»  iiTiTiTnvPiiiPnt  nvpr  tiniulHpT';  .^^^ 


their  places,  ana  me  laciiuy  lor  cieanini 
very  little  improvement  over  bowlders. 
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ASPHALT   PAVING. 

Asphalt  paving  consists  of  two  distinct  classes. 

1.  The  asphalt  proper,  as  now  used  by  the  Warren-Scharf 
and  the  Barber  Paving  Companies  and  obtained  from  the  island 
of  Trinidad. 

2.  The  bituminous  rock  as  laid  extensively  in  California 
and  now  coming  into  use  in  the  Eastern  States. 

The  Trinidad  asphalt  in  its  natural  state  is  too  brittle  to 
be  used  for  paving  purposes,  and  must  be  mixed  with  other 
materials  to  g^ve  it  the  tough  and  elastic  qualities  so  necessary 
to  its  durability.  The  specifications  under  which  it  is  laid*  are 
as  follows : 

**  The  following  materials  compose  the  wearing  surface: 
I.  Refined  Trinidad  asphalt.  2.  Heavy  petroleum  oil.  3.  Fine 
sand  containing  not  more  than  5  per  cent,  of  hydrosilicate  of 
aluminum.  4.  Powdered  limestone.  The  Trinidad  asphalt  as 
found  in  this  market  contains  from  20  to  35  per  cent,  of  impuri- 
ties, and  must  be  refined  and  brought  to  a  uniform  standard  of 
purity  and  gravity.  The  heavy  petroleum  oil  generally  con- 
tains water,  light  oils,  coke  and  a  gummy  substance  soluble  in 
water;  the  petroleum  oil  is  freed  from  all  impurities  and 
brought  to  a  specific  gravity  of  from  18°  to  22°  Beaume,  and  a 
fire  test  of  250°  Fahrenheit.  By  melting  and  mixing  petroleum 
oil  20  parts  and  asphalt  100  parts,  the  matrix  of  the  pavement, 
called  asplialtic  cement,  is  formed,  which  cement  must  have  a 
fire  test  of  250^  Fahrenheit,  a  temperature  of  60®  and  a  specific 
gravity  of  1.19. 

The  pavement  mixture  is  formed  of  the 

Asphalt  cement 15  to  18  parts. 

Sand 70  to  65  parts. 

Powdered  limestone 15  to  17  parts. 

icx)  100 
In  order  to  make  the  pavement  homogeneous,  the  propor- 
tion of  the  asphaltic  cement  must  be  varied  according  to  the 
character  and  quality  of  the  sand.  The  sand  and  asphaltic 
cement  are  heated  separately  to  about  300°  Fahrenheit.  The 
powdered  limestone  while  cold  is  mixed  with  the  hot  sand  in 


^ 
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Uie  required  proportious,  and  is  then  mixed  with  the  asphaltic 
cement  at  the  required  temperature  and  in  the  proper  propor- 
tion io  a  large  box,  where  agitators  are  constantly  revolving, 
and  a  complete  mechanical  mixtare  is  fortned. 

The  pavement  mixture  prepared  in  the  manner  thus  indi- 
cated is  laid  ou  the  foundation  in  two  coats.  The  first  coat, 
called  the  cushion  coat,  will  contain  from  2  to  4  per  cent,  more 
asphaltic  cement  than  given  above.  It  will  be  laid  to  such 
depth  as  will  give  a  thickness  of  one-half  inch  after  consolida- 
tion with  a  roller.  The  second  coat,  called  surface  coat,  pre- 
pared as  above  specified,  will  be  laid  ou  the  cushion  coat.  It 
will  be  brought  to  the  ground  in  carts  at  a  temperature  of 
about  250*^.  It  will  then  be  carefully  spread  by  means  of  hot 
iron  rakes,  iu  such  manner  as  to  give  a  uniform  and  regular 
grade,  and  to  such  depth  that  alter  having  received  its  ultimate 
compression  of  two-fifths,  it  will  have  a  thickness  of  two 
inches  This  surface  is  then  compressed  by  hand-rollers,  after 
which  a  small  amount  of  hydraulic  cement  is  swept  over  it, 
and  it  is  then  thoroughly  compressed  by  a  steam  roller,  weigh- 
ing not  less  than  two  hundred  and  fifty  pounds  to  the  inch 
run,  the  roiling  being  continued  for  not  less  than  five  hours 
for  every  one  thousand  yards  of  surface. 

The  powdered  limestone  will  be  of  such  a  degree  of  fine- 
ness that  16  per  cent,  by  weight  of  the  entire  mixture  shall  be 
an  impalpable  powder  of  limestone  and  the  whole  of  it  will 
pass  through  a  No.  26  screen.  The  sand  will  be  of  such  size 
thai  none  of  it  will  pass  through  a  No.  80  screen,  and  the 
whole  of  it  will  pass  a  No.  20  screen." 

The  gutters  for  asphalt  streets  may  be  formed  of  granite 
blocks,  special  hard-burned  paviug  brick,  or  still  better,  of  the 
regular  granite  or  flat  rock  gutter  flagging.  The  necessity  for 
some  other  material  than  asphalt  for  the  gutters  has  been  fully 
demonstrated,  as  moisture  causes  it  to  rot. 

These  specifications  are  the  result  of  a  series  of  costly  and 
exhaustive  experiments,  and  are  no  doubt  as  nearly  perfect  as 
human  ingenuity  can  make  them.  In  Berlin  it  has  been  lately 
discoveted  that  gas  escaping  from  the  gas  mains  will  disinte- 
grate the  asphalt,  and  it  is  probable  that  this  may  account  for 
some  of  the  mysterious  failures  of  asphalt  in  Cincinnati. 
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At  first  it  was  believed  that  asphalt  would  not  give  good 
foothold,  but  experience  has  proven  that  if  laid  with  proper 
crown  of  not  more  than  three-eighths  of  an  inch  per  foot  it  is 
as  safe  as  stone  or  wood.  It  is  beyond  question  the  acme  of  a 
perfect  pavement  except  as  to  cost  and  durability.  The  objec- 
tions are  that  it  requires  a  special  plant  and  skilled  workmen 
to  handle  it.  Companies  or  individuals  cannot  afford  to  main- 
tain these  except  in  cities  where  large  quantities  are  laid. 
With  the  utmost  care  and  skill  in  its  preparation  failures  will 
sometimes  occur.  It  will  not  stand  constant  moisture  and  will 
disintegrate  if  excessively  sprinkled,  especially  when  the  road- 
way falls  within  the  shadow  of  adjacent  buildings. 

BITUMINOUS   ROCK   PAVING. 

Beds  of  rock  thoroughly  saturated  with  bitumen  have 
been  discovered  in  California  and  later  in  Kentucky.  The 
California  bituminous  rock  has  been  in  use  for  about  ten  years, 
and  is  claimed  to  be  much  superior  to  the  mastic  prepared 
from  the  Trinidad  asphalt,  for  the  reason  that  it  is  not  neces- 
sary to  add  any  foreign  substance  whatever,  but  when  ground 
and  heated  is  ready  to  lay  upon  the  roadway.  For  the  Ken- 
tucky bituminous  rock,  it  is  claimed  by  those  who  have  had 
long  experience  with  the  California  pavements,  to  be  superior 
to  the  California  bituminous  rock,  for  the  reason  that  it  is  a 
granular  sand -stone,  which  absolutely  prevents  the  surface 
from  becoming  slippery  unless  covered  with  ice.  It  is  also 
claimed  that  when  holes  are  formed  by  toe  corks,  instead  of 
sloughing  off  and  enlarging,  the  bitumen  runs  to^jether  and 
closes  up,  and  that  it  is  not  subject  to  disintegration  by  mois- 
ture. If  these  claims  be  true,  the  amount  saved  on  transporta- 
tion, and  in  the  manipulation  of  the  material,  should  certainly 
give  us  the  bituminous  rock  paving  at  a  considerable  reduction 
from  the  cost  of  asphalt.  All  lovers  of  first-class  pavements 
will  earnestly  hope  that  these  claims  may  be  thoroughly  con- 
firmed by  the  crucial  test  of  time  and  experience. 

As  to  the  special  merits  of  the  asphalt  or  the  bituminous 
rock  paving,  perhaps  no  better  authority  can  be  cited  than  that 
of  Captain  F.  V.  Greene,  and  the  fact  that  his  skill  and  ability 
have  secured  for  him  the  vice-presidency  of  the  Barber  Asphalt 
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t  Company,  should  not  detract  in  tlie  least  froin  the  force  of 
I  fats  statements. 

*  All  things  considered,  it  is  the  most  satisfactory  solution 
I  of  the  paving  problem  yet  devised,     It  is  not  as  durable  as 
steel,  nor  as  noiseless  as  velvet,  nor  does  it  afford  as   firm  a 
foothold  as  the  loose  earth  of  the  race  track ;  but  it  is  much 
smoother  and  less  noisy  than  stone,  much  more  durable  than 
wood  or  macadam,  is  water-proof,  contains  no  vegetable  mat- 
ter, can  be  kept  perfectly  clean  at  very  alight  expense,  is  less 
I  slippery  under  ordinary  conditions  (as  shown  by  careful  ob- 
t  servations  in  Europe  and  America),  than  either  wood  or  stone, 
and  it  enables  larger  loads  to  be  drawn  by  the  same  force, 
and  with  less  wear  and  tear  on  vehicles  than  any  other  form 
of  pavement  ever  used," 
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lents  will  soon  he,  if  they  are  not  already,  a  (oruiidable  rival 

:y  the  asphalt,  with  the  durability  of  granite,  and  at  a  cost  of 

t  least  30  per  cent.  less.     Experiments  in  this  direction  have 

Oeen  in  progress  for  fifteen  or  twenty  years,  both  east  and  west 

c»f  us.     Cincinnati  has  been  very  slow  about  investing  in  brick 

Jiavements,  preferring  to  await  the  experience  of  others, 

t'ntil  very  recently  the  manufacturers  of  brick  for  street 
I^urposes  have  (ailed  to  realize  the  importance  of  thoroughly 
Srinding  and  tempering  their  clay  and  burning  it  to  a  uniform 
a,nd  perfect  hardness. 

The  Hallwood  brick  lately  introduced  come  very  close  to 
^^^a11  the  requirements  of  a  perfect  street  paving  brick.  They 
^^Ktre  9X4X  258,  with  edges  rounded  and  two  grooves  one-eighth 
^^K>f  an  inch  deep  running  round  the  entire  surface;  the  rounded 
^^^«dges  are  intended  to  prevent  spalling  and  to  facilitate  the  fill- 
ing of  the  interstices  with  the  paving  cement-  This  paving 
k Cement  is  the  same  as  used  in  the  granite  block  paving,  and 
about  one  gallon  per  square  yard  is  required. 
Brick  may  be  laid  upon  any  suitable  foundation,  but  prefer- 
ably upon  concrete  6  to  8  inches  deep,  with  a  layer  of  2  J^  inches 
of  clean,  sharp  sand. 
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As  to  quality,  the  brick  must  be  very  hard  and  specially 
burned  from  selected  clay  thoroughly  ground  and  tempered,  of 
uniform  size  and  quality,  perfect  in  shape,  and  free  from  flaws 
or  other  defects.  They  are  paved  on  straight  lines  across  the 
roadway,  at  right  angles  to  the  curb  and  perpendicular  to  the 
roadway  grade,  with  joints  broken  by  a  lap  of  not  less  than 
three  inches.  The  brick  are  set  as  closely  together  as  possible, 
and  thoroughly  rammed.  This  is  done  with  a  flatter  about  14 
inches  square,  upon  which  the  blows  are  struck  with  a  paving 
rammer  of  about  40  pounds  weight. 

The  crown  of  a  brick  roadway  should  have  an  average  rise 
from  the  gutter  to  the  center  of  two-fifths  of  an  inch  per  foot, 
but  so  adjusted  that  for  a  30  feet  roadway  there  is  a  rise  of  4 
inches  from  the  gutter  to  a  point  half  way  between  the  gutter 
and  the  center,  and  a  rise  of  two  inches  from  said  point  to  the 
center.  This  gives  a  very  good  cross  section,  and  when  com- 
plete the  eye  can  detect  no  difierence  between  this  and  a  per- 
fect arc  of  circle.  A  coating  of  one  inch  of  clean,  sharp  sand 
completes  the  pavement.  I  examined  a  pavement  of  this  char- 
acter recently  laid  in  Walnut  Hills  It  presented  the  appear- 
ance of  perfection  in  brick  paving.  No  brick  could  be  found 
upon  which  any  impression  will  be  made  by  ages  of  frost  or 
rain.  They  are  harder  than  any  granite  paving  which  will  not 
take  a  polish. 

The  essentials  of  a  good  street  pavement,  as  stated  by  Gen. 
Q.  A.  Gilmore  in  his  standard  work  on  streets,  are  first,  **  that 
it  shall  be  smooth  and  hard  in  order  to  promote  easy  draft ; 
second,  that  it  shall  give  a  firm  and  secure  foothold,  and  not 
become  slippery  from  use  ;  third,  that  it  shall  be  easily  cleaned 
and  shall  not  absorb  and  retain  surface  liquids,  but  discharge 
them  quickly  into  the  gutters  and  catch-basins ;  fourth,  that  it 
shall  be  as  noiseless  and  as  free  from  mud  and  dust  as  possible ; 
fifth,  that  it  should  be  readily  taken  up  and  repaired ;  and  sixth, 
the  roadway  surface  must  be  constructed  of  durable  material." 

In  all  respects  the  brick  pavement  above  described  fulfills 
the  conditions  as  nearly  as  any  good  pavement  yet  constructed. 
It  may  be  said  to  be  inferior  to  asphalt  on  account  of  the  nu- 
merous small  joints,  which  may  absorb  surface  liquids.     This 
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Kmricdied  at  first  by  the  paving  cement,  and  if  this  should  rot 
rat,  as  it  probably  will  in  a  few  years,  fine  sharp  sand  can  be 
isily  rammed  into  the  side  joints,  so  as  to  make  them  prac- 
;fllly  water-proof,  leaving  only  the  small  end  joints  open  to 
[his  obiection.  On  the  other  hand,  the  material  is  far  more 
^  durable  than  any  asphalt  with  which  Cincinnati  has  yet  had^ 
any  experience. 

With  regard  to  facility  of  tearing  up  and  repairing,  a  bricl 
nt,  known  as  the  Hale  patent,  and  hailing  from  Staun* 
,  \V.  Va.,  would  no  doubt  be  superior  to  the  brick  pavement 
lOve  described.     In  this  pavement  the  concrete  is  replaced  by 
tank  laid  upon  three  or  more  inches  of  sand ;  the  plank  being 
jDt  less  than  lo  inches  wide,  12  to  20  feet  long  and  one  inch 
Bick,  laid  parallel  to  the  curb  lines,  with  broken  joints.     In  all 
other  respects  it  may  be  laid  in  the  same  manner  as  the  first 
<3escribed  brick  pavement.     "The  materials  being  all  discon- 
nected can  be  rapidly  taken  up  and  laid  aside,  and  as  rapidly 
replaced  at  small  expense,  no  new   materials  being  required^T 
a.nd  no  patching  to  be  done,  everything  fitting  in  its  place." 
"WTien  subjected  to  extraordinary  heavy  loads,  the   plank,  1 
tlieir  elasticity  and  by  spreading  the  load  over  a  greater  snrface,! 
■t«nd  to  prevent  the   crushing   of   the  brick.     Where  sand   is  1 

Hbundant  and  lumber  cheap,  this  foundation  can  be  put  down 
pr  50  to  60  per  cent,  less  than  concrete.  It  would  be  more 
Sastic  but  less  durable  than  concrete.  The  plank  must  decay 
b  time,  and  be  renewed,  while  the  concrete  is  permanent  ex- 
^■ept  when  torn  up.  In  that  case  the  bond  is  broken,  and  thfc 
«:oncrete  as  concrete  is  destroyed,  but  the  broken  stone  can  bq 
again  used  to  make  new  concrete. 

One  great  advantage  of  brick  pavements  over  bowlders,  i 
granite  or  asphalt,  is  the  rapidity  and  ease  with  which  they  canj 
be  laid,  requiring  very  little  skill  and  that  easily  acquired  1 
any  laborer  of  ordinary  intelligence. 

Figures  are  not  interesting,  but  this  paper  would  certainljr 
te  incomplete  if  it  did  not  exhibit  the  fact  that  it  is  cheapei 
have  a  good,  substantial  brick  pavement  than  the  wretched 
broken  stone  which  we  now  endure.  On  account  of  the  great 
i  Variety  of  circumstances  and  diSerence  in  cost  of  materials  i 
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various  localities,  it  is  difficult  to  present  an  accurate  estimate, 
but  the  following  is  probably  as  fair  a  showing  for  the  broken 
stone  as  it  would  be  possible  to  make  anywhere.  Omitting 
items  of  actual  cost  which  are  common  to  both  classes,  a  com- 
parison will  stand  as  follows,  per  lineal  foot  of  30  ft.  roadway : 

6"  of  sand  @  ;?2.oo  per  cubic  yd $1.10  per  lin.  ft. 

Brick  at  $16.00  per  M 3.00  per  lin.  ft. 

Plank,  30  ft.  B.  M.  @  2  cts 60  per  lin.  ft. 

Paving  cement,  3J^  gallons 33  per  lin.  ft. 

Total  cost  per  lin.  ft.  of  30  it.  brick  roadway .  $5.03 
Broken  stone,  14"  deep,  @  $1.50  per  cubic  yd.  .$1.80  per  lin.  ft. 

Gutter  flagging,  2  ft.,      @      .70  per  ft 1.40  per  lin.  ft. 

Gravel,  2"  deep,  @  2.00  per  cubic  yd. .  .28  per  lin.  ft. 
Rolling  twice,  6^  sq.yds.@      .05  per  sq.  yd 33  per  lin.  ft. 

Total  cost  per  lineal  ft.  for  broken  stone,      

roadway  30  ft.  wide $3-8i  per  lin.  ft. 

Supposing  that  the  brick  pavement  would  be  entirely 
worn  out  in  twenty  years,  the  account  for  that  period  would 
then  stand  as  follows : 

First  cost  of  broken  stone  roadway $  3.81  per  lin.  ft. 

Repairs,  3  sq.  yds.  @  20c.  per  yd.  per  annum..   12  00  per  lin.  ft. 

Total  cost  of  broken  stone  for  20  years.  ..$15.81  per  lin.  ft. 

First  cost  of  brick  pavement 5.03  per  lin.  ft. 

Repairs,  ^H  sq.  yds.  @  3c.  per  yd.  per  annum.     2.00  per  lin.  ft. 

Total  cost  of  brick  pavement  for  20  years.  $7.03  per  lin.  ft. 

Showing  a  saving  of  $8.78  in  favor  of  the  brick,  and  this 
without  taking  into  account  the  blessings  of  freedom  from  dust 
and  mud,  economy  in  expense  of  cleaning  and  sprinkling, 
wear  and  tear  of  animals  and  vehicles,  saving  in  cost  of  haul- 
ing, sanitary  benefits  from  excellent  drainage,  and  increased 
value  of  abutting  property.  This  amount  represents  the  in- 
terest at  4  per  cent,  on  an  investment  of  ^11.00  per  lineal  foot. 
Thus  we  find  that  the  actual  saving  to  the  city  treasury  would 
convert  all  our  old  turnpikes  into  handsome  brick  boulevards, 
although  no  part  of  the  expense  might  be  assessed  upon  the 
abutting  property. 
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One  of  the  most  pleasant  features  of  smooth  streets  is  the 

ease  and  economy  of  cleaning.    Upon  the  limestone,  bowlder, 

and  macadam  streets  the  surface  is  so  ragged  that  the  best 

street  sweeping  machine  could  have  but  little  effect.     As  a 

practical  illustration,  I  witnessed  the  thorough  sweeping  of 

6600  square  yards  of  granite  paving  by  four  road  sweepers  in 

Seven  minutes.    Estimating  the  time  as  ten  minutes  instead 

of  seven,  the  wages  of  four  drivers  at  S2.00  per  day  of  eight 

hours  each,  and  eight  horses  at  S1.00  each   per  day,  would 

*nalcc  the  direct  expense  33  cents  for  sweeping  6600  square 

yards;  if  we  double  this  for  interest  and  wear  and  tear  of 

o*aclime,  the  expense  would  be  66  cents,  or  i  cent  per  100 

square  yards. 

In  conclusion,  allow  me  to  thank  the  officers  and  members 
'^^  ttnis  Society  for  the  opportunity  to  present  this  crude  but 
fe-itlrxful  eSort  to  set  forth,  without  fear  or  favor,  the  merits  and 
"^t^cts  of  the  various  pavements  now  seeking  public  favor. 
"  t-Jnis  shall  in  any  way  assist  you  in  solving  the  problem  of 
"^*^t«r  pavements,  I  shall  be  amply  repaid  for  the  time  and 
Ia.t>o  J  spent. 
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DISCUSSION. 

From  time  to  time  during  the  reading  of  this  paper,  Mr. 
Mathewson  illustrated  methods  described  by  means  of  draw- 
ings on  the  blackboard. 

In  connection  with  the  subject  of  block  pavement,  Mr. 
Mathewson  stated  that  while  the  amount  of  block  pavements 
put  down  in  this  country  is  very  small,  yet  in  foreign  cities 
they  are  laying  great  quantities  of  it  —  that  is  of  wooden 
blocks.  It  is  laid  on  concrete,  and  seems  to  have  some  glaz- 
ing over  the  top,  probably  some  preventive  to  keep  the  mois- 
tuie  from  penetrating  the  wood  and  thus  destroying  it. 

In  regard  to  granite  block  pavements,  during  the  discus- 
sion which  followed  the  reading  of  this  paper  before  the  Cin- 
cinnati Society  recently,  a  gentleman  whose  business  was  that 
of  laying  street  car  tracks,  said  that  he  was  rather  a  street 
destroyer  than  a  street  builder,  but  that  in  destroying  pave- 
ments he  had  made  it  his  business  to  examine  same  carefully ; 
and  in  regard  to  granite  pavements,  the  best  he  had  ever  seen 
were  in  Baltimore,  where  no  tar  was  used,  but  the  blocks  were 
laid  as  closely  as  possible  and  the  spaces  between  filled  with 
fine  sand.  On  close  examination  when  taking  this  up,  he 
found  that  nowhere  had  the  water  penetrated  more  than  two 
inches  in  the  sand,  as  he  could  determine  by  the  discoloration 
where  the  water  had  penetrated.  This  was  an  interesting  fact, 
as  Cincinnati  had  }ust  laid  about  about  a  million  yards  of 
granite  pavement,  the  tar  for  which  cost  about  three  hundred 
and  fifty  thousand  dollars.  The  sand  could  have  been  put  in 
for  about  ten  cents  per  yard,  making  a  big  saving,  and  perhaps 
make  a  better  pavement  than  that  now  had. 

In  regard  to  asphalt  pavement,  Mr.  Mathewson  said  a  bed 
of  asphalt  has  been  discovered  somewhere  in  Kentucky,  but 
he  had  been  unable  to  find  out  much  about  it.  Some  pave- 
ments have  been  made  of  it  in  Brooklyn,  and  it  is  claimed  to 
be  better  than  Trinidad  asphalt.  A  company  has  been  formed 
in  Cincinnati  to  put  it  down. 

Mr.  Harvey :  In  our  part  of  the  country,  to  speak  of 
limestone  without  qualifying,  does  not  mean  much.  We  have 
the  Clinton  and  Lower  Helderberg.    The  Clinton  is  very  rot- 
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but  on  the  other  hand   the  Lower  Helderberg  is  very 
int,  approaching  to  the  value  of  granite.    We  find  it  a 
excellent  building  material,  and  have  been  importing  it 
adjacent  counties. 

Mr.  Mathewson :     The  limestone  we  use  is  that  which  is 
m  out  of  the  hills  surrounding  Cincinnati ;  it  wears  very 
idly. 

Mr.  Har\'ey :     Prof.  Orton  gives  the  Lower  Helderberg  a 
good  reputation  in  a  paper  of  his  on  Building  Stone. 
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The  Attempt   to    Build    the    First    Free 
Turnpike  in  Tuscarawas  County. 


BY   W.   M.   RAY. 
Read  by  O.  H.  Hoover,  Surveyor  of  Tuscarawas  County. 

The  members  of  this  association  must  have  noticed  the 
unusual  interest  now  taken  by  the  press  and  people  generally 
in  the  condition  of  our  country  roads.  In  the  leading  maga- 
zines and  dailies  we  find  such  articles  as  this : 

"It  is  little  consolation  to  the  man  who  must  cart  his 
produce  for  miles  to  market,  who  loves  the  carriage,  the  wheel, 
or  the  saddle,  to  be  told  that  we  have  the  best  railroad  system 
in  the  world.  That  cannot  console  him  for  the  fact  that  we 
have  the  worst  highways.  Road-making  is  an  art  that  has 
never  been  learned  in  the  United  States.  The  fiarmer  who 
would  smile  at  using  tallow  candles,  or  threshing  with  a  flail, 
goes  on  *  making  roads '  by  tearing  up  the  sod  at  the  side  of 
the  road,  and  heaping  in  the  middle.  He  is  ignorant  that  this 
is  as  primitive  a  method  as  carrying  mail  on  horse-back." 

Quotations  from  Colonel  Pope^s  speech  at  Buffalo,  on  the 
the  subject,  have  been  widely  published.  Our  country  papers 
have  taken  the  matter  up,  and  hardly  an  issue  comes  without 
an  article  on  roads.  Nor  are  these  effusions  wholly  confined 
to  hopeless  grumbling  as  heretofore.  Great  schemes  for  road 
making  and  road  mending  are  set  forth  to  the  great  confusion 
of  those  who  read  them  for  information. 

To  be  brief,  this  stir  has  reached  our  county,  and  suppos- 
ing that  it  may  have  touched  other  localities,  I  want  to  give 
a  general  idea  of  the  difficulties  we  have  met  with  in  the  con- 
struction of  our  first  Free  Turnpike,  in  the  hope  that  you  may 
be  profited  by  our  experience. 

In  Tuscarawas  county,  extremes  meet  in  the  matter  of 
dirt  roads.  The  bottoms  and  terraces  of  the  Tuscarawas  fur- 
nish the  best  of  dirt  roads.     The  gravel  and  sand  make  a  firm, 
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>:iai(l  track  wliicli,  wuli  moderate  attention  iti  the  way  of  a 
load  of  clean  gravel  here  and  there,  and  a  cleaning  of  ditclies 
twice  a  year,  funiisli  the  fine  drives  near  New  Philadelphia 
^od  Dover.  But  on  leaving  the  Tuscarawas  to  ascend  the  Big 
.^vid  Little  Stillwaters,  or  to  traverse  the  hill  country,  you  have 
the  clays,  which  abound  in  a  coal  country,  to  try  the  quality 
«3f  your  vehicle  and  the  patience  of  its  driver. 

Uhrichsville  and  Dennison  (the  Twin  Cities,  as  they  call 
■themselves),  lie  on  the  banks  of  the  Big  and  Little  Stillwater 
Creeks.  Together,  the  towns  have  a  population  of  about  6000, 
^bout  two  and  one-half  miles  distant  is  the  village  of  Trenton, 
on  the  Tuscarawas.  This  is  the  terminus  of  the  good  roads. 
3t  became  necessary  that  there  should  be  some  way  of  getting 
the  garden  products  of  the  river  bottom  to  the  markets  of 
the  manufacturing  towns,  A  bridge  must  be  built  over  two 
miles  of  mud. 

Action  was  begun  early  iu  last  year.  It  was  thought  best 
to  have  the  whole  course  of  the  old  road  thoroughly  investi- 
gated. Viewers  were  regularly  appointed  March  iij,  1889,  for 
the  survey  of  the  proposed  route  of  the  Uhrichsville  and  Tren- 
ton Two -Mile  Assessment  Pike,  from  the  west  line  of  the 
incorporated  village  of  Uhrichsville  to  the  Trenton  river  bridge. 
This  survey  was  not  accomplished  without  incident,  Al- 
lllough  every  man  in  the  country  knew  that  road  to  be  a  State 
Toad,  sixty  feet  wide,  each  one  was  equally  certain  that  none 
of  the  sixty  feet  could  in  any  way  come  off  his  meadow  or 
corn  field.  The  party  went  ahead  bravely,  however,  assuring 
the  land-hoUlers  that  if  the  old  Trenton  and  Cadiz  road  did 
not  run  just  where  they  (the  viewers)  put  it,  it  was  for  them 
(the  land-holders)  to  prove  that  Jt  ran  somewhere  else.  And 
as  all  land  marks  had  long  since  disappeared,  tlie  land-holders 
recognized  ilie  logic  of  the  argument. 

The  profile  of  the  road  was  found  to  be  quite  simple,  the 
grades  being  comparatively  easy.  The  imporlaiu  matters 
were,  to  get  the  road  up  out  of  the  water  iu  the  bottoms,  and 
lo  get  a  good  road-bed  over  the  52  cut  \iill.  At  this  point  the 
Pittsburgh,  Cincinnati  &  St.  Louis  Railroad  crosses  from  the 
Stillwater  to  the  Tuscarawas  valley  through  cut  No.  52.     The 
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old  road  once  had  a  good  crossing  over  this  hill ;  but  the  cut- 
ting done  by  the  railroad,  together  with  the  subsequent  slips, 
converted  the  old  road-bed  into  Panhandle  property  at  a  great 
rate.  The  viewers  located  the  road  farther  back  against  the 
hill,  necessitating  a  great  amount  of  cutting  to  secure  a  cross- 
ing on  the  old  grade.  It  was  determined  to  do  this  work,  the 
Engineer  of  Maintenance  of  Way  promising  to  drive  piling  and 
securely  protect  the  road  against  similar  mishaps  in  the  future. 

Another  cut  at  the  Uhrichsville  line  furnished  about  all 
our  excavation  work,  estimated  at  20,000  yards.  The  embank- 
ment was  made  to  balance  the  excavation.  We  had  just 
eighteen  feet  over  two  miles  of  road  to  build 

After  much  discussion,  it  was  determined  to  build  a  ma- 
cadam road,  eighteen  feet  wide.  Now  came  the  question  of 
material.  We  have  no  limestone  in  our  county,  and  that 
material  seemed  out  of  our  reach  on  account  of  its  cost.  How- 
ever, our  iron  works  furnish  an  inexhaustible  supply  of  furnace 
slag,  easily  accessible.  There  are  also  near  the  road,  quarries 
of  a  fine,  close  sandstone.  The  viewers  and  myself  thought 
it  best  to  attempt  the  construction  with  materials  at  hand,  and 
by  one  experiment  determine  their  value  in  road  work.  Time 
will  tell  whether  we  have  sacrificed  excellence  to  expediency 
in  this  matter. 

The  first  mile  of  our  work  was  evidently  the  worst  part  of 
it.  We  determined  to  build  a  bottom  of  sandstone,  one  foot 
thick,  the  sandstone  to  be  broken  to  pass  through  a  four  inch 
ring.  This  bottom  to  be  covered  with  furnace  slag,  six  inches 
thick,  broken  to  pass  through  a  two  inch  ring.  The  remainder 
of  the  road  was  of  much  better  material,  and  we  decided  that 
it  could  be  built  with  a  covering  of  slag  one  foot  thick. 

It  will  be  observed  that  we  adopted  the  macadam  system, 
having  our  bottom  of  finely  broken  stone.  The  Telferd  sys- 
tem, in  which  the  fine  material  is  laid  upon  a  rough  floor  of 
large  stones  being  discarded  as  unsuitable  to  the  soil  with 
which  we  had  to  deal.  At  some  of  the  town  improvements 
large  stone  had  been  used,  and  they  invariably  worked  up 
through  the  other  material  in  soft  weather,  giving  the  roads 
the  appearance  of  a  giant's  causeway  in  miniature. 
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Stone  and  slag  were  calculated  at  Si.oo  per  yard  on  the 
road,  making  the  estimate  of  the  whole  work  about  $13,000, 

Kl^rgc  looking  sum  for  so  short  a  road  as  the  Two-Mile, 
:ople  were  inclined  to  think. 
The  Commissioners  having  received  our  report  on  June 
t,  appointed  a  day  for  ascertaining  whether  the  petitions 
nsliluted  a  majority  of  the  land-owners  in  the  two-mile 
nil.  After  three  days  of  hard  work  they  decided  that,  couut- 
—  K"  tiie  lot-owners  in  the  three  towns,  a  majority  of  the  land- 
o^v  Tiers  had  signed  the  petition.  The  Uhrichsville  and  Trenton 
T^''«'<j-Mile  Assessment  Pike  at  that  moment  became  a  reality  — 

In  paper — and  the  County  Siirveyor  was  made  engineer  of 
^^  uew  improvement.  He  immediately  set  about,  giving  his 
*C>c)oboud,  and  made  the  final  location  and  profile  in  July. 
.■\s  this  was  the  first  work  of  the  kind  ever  done  in  our 
^^>ilty,  a  system  of  letting  was  adopted  which  would  give 
"■^i^'  bidder  a  clear  conception  of  what  he  was  buying,  and 
'^■^^  give  small  contractors  a  chance  at  the  work.  The  road 
^^'^^  divided  into  half-mite  sections  —  the  smallest  allowed  by 
^^^■^ — making  four  sections  on  our  road.  The  advertisement 
*^^^^  as  follows: 

"The  road  is  divided  into  four  sections  of  one-half  mile 
,^^^h,  to  be  sold  as  follows :  Section  One  at  the  school  house  ; 
V^^^::tion  Two  at  the  culvert,  near  Mazurie's;  Section  Three  on 
tU*^  hill  at  52  cut;  Section  Four  at  the  Trenton  bridge;  and 
*'*^?-  bids  will  be  received  for  any  section  or  sections,  or  for  the 
^"-^^d  as  an  entirety.  Bids  may  be  for  grading  or  macadamizing 
^'Hh  stone  and  furnace  slag,  or  for  all  combined." 

This  letting  took  place  July  26;  please  notice  the  dates. 
I^he  Commissioners  worked  diligently  auctioning  off  grading, 
I  Stone  work,  slag  work,  and  whole  sections;  but  it  was  nearly 
1  Evening  when  our  party  returned  to  the  first  section  to  offer 
tlie  "road  as  an  entirety."     Every  man  now  understood  just 
low  every  job  had  sold  aud  could  bid  intelligently.     The  con- 
tract was  finally  awarded  to  one  party  for  $12,790,  to  be  com- 
pleted by  the  15th  day  of  November. 

Xow  the  thing  was  fairly  started.     Work  was  commenced 

I  Wednesday,  August  7.     Everything  seemed  propitious,  for  a 

We  did  not  run  against  that  almost  inevitable  stump, 
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an  injunction,  but  were  nearly  brought  up  short  by  a  remon- 
strance. It  was  claimed  that  the  signers  of  the  petition  had 
acted  under  the  impression  that  the  county  at  large  sustained 
one-half  the  expense  of  the  proposed  improvement.  Here  was 
a  great  to  do.  Another  meeting  of  the  Commissioners  and 
an  investigation  revealed  the  fact  that  the  petitioners  were  all 
right,  and  that  it  was  the  enemies  of  the  road  who  were  mak- 
ing the  disturbance. 

As  I  said,  the  contract  was  to  have  been  completed  by 
November  15.  We  had  singularly  favorable  weather  up  to 
that  time ;  but  the  contractor  took  railroad  work,  neglected  his 
opportunities,  and  the  I5tli  found  him  with  the  road  half  done, 
and  a  forfeiture  of  $10  per  day  hanging  over  his  head.  It  has 
rained  ever  since.  He  is  now  working  in  mud  two  feet  deep. 
He  can't  stop,  or  the  Commissioners  will  hold  the  forfeiture. 
The  populace  of  the  region  is  belaboring  the  whole  manage- 
ment with  unsparing  tongue.  From  March  until  January  this 
unfortunate  enterprise  has  struggled  on,  and  1890  finds  it 
bemired  in  the  most  unfavorable  season  we  have  had  for  years. 

It  is  but  justice  to  say,  however,  that  the  parts  of  the 
roads  already  completed  are  doing  well.  Judicious  under- 
drainage  has  rendered  hitherto  impassable  spots  firm  and  relia- 
ble. The  slag  used  has  been  of  good  quality,  and  is  standing 
the  wear  of  heavy  hauling  that  would  break  our  best  dirt  roads. 
The  whole  work  remains,  as  yet,  at  the  contractor's  risk ;  and 
he  has  all  repairs  to  make  that  have  been  necessitated  by  his 
heavy  hauling.     Therefore,  we  hope  on. 

In  conclusion,  I  wish  merely  to  state  the  moral  of  this 
tale.  Begin  soon.  The  mills  of  the  county  gods  grind  so  ex- 
ceeding slowly  that  we  have  discovered  its  truth  in  the  midst 
of  a  dark  experience.  

DISCUSSION. 

An  incident  which  came  under  the  observation  of  one  of 
the  members  present  was  related  by  him,  where  a  few  inter- 
ested persons  by  dint  of  perseverance,  succeeded  in  securing 
excellent  roads  all  through  their  township,  making  the  roads 
thereabouts  the  best  in  the  State ;  but  he  thought  it  the  people 
in  other  portions  of  the  State  would  take  like  interest  in  the 
matter,  we  might  have  excellent  roads  and  turnpikes  all  over 
the  State. 


Maintenance  of  Way  on  Railroads. 


Almost  twenty- five  per  cent,  of  the  expenditures  of  Ameri- 
can Railroads  is  for  maintenance  of  way  and  repairs.     In  no 
department  of  a  railroad   are   there  easier  ways  of  wasting 
money  and  opportunities.     Where  the  Maintenance  of  Way 
Department  is  well  conducted  throughout  with  perfect  system 
and  economy,  the  General  Manager  has  accomplished  more 
than  half  his  duty  to  the  public  and  to  his  employes.     If  this 
department  is  first-class,  all  other  departments  are  sure  to  be 
first-class ;  but  we  are  sorry  to  acknowledge  that  this  rule  does 
not  work  both  ways.     Many  roads  that  run  the  finest  of  vesti- 
bule  trains  and  flood  the  country  with  brilliant  red,  yellow,- 
and   blue  advertisements,  run  over  very  poor  track  at  a  rate  of 
^Peed  of  forty  to  sixty  miles   per  hour,  and  newspapers  are 
"slit,  after   an  accident,   in   calling   such   roads  death-traps. 
Others  keep  up  a  passably  good  track  at  a  cost  fifty  per  cent. 
too  heavy  for  the  best. 

The  different   departments  of  a  railroad   have  not  been 
^^veloped  uniformly.     Most  noticeably  behind  on  many  roads 
^^   tHe  Maintenance  Department,  which  can  be  conducted  the 
^^ost  economically  when  the  track  is  nearest  perfect.     On  the 
^^^trary,  as   little  money  as   possible  is   put  in  keeping   up 
^^^clv,  and  the  equipment  and  methods  of  advertisement  are 
^^ixght  to  a  high  state  of  periection.     It  is  possible  to  reduce 
^^     list  of  railroad   accidents,  caused   by  defective  track,  to 
^^ttiost  nothing,  and  at  a  very  small  extra  cost.     Of  course,  the 
P^^centage  of  accidents  caused  by  defective  track  is  but  small, 
^^cl    the  accidents  caused  by  faults  of  the  telegraph  and  trans- 
portation departments  will  always  be  large  on  account  of  the 
'^^^^xiber  of  cheap  and  incompetent  men  that  they  frequently 
PIa.ce  in  responsible  positions. 

Who  should  have  charge  of  the  Maintenance  of  Way  De- 

P^^'tment?    The  General  Manager  or  General  Superintendent 

^^  the  head,  but  under  him  there  are  different  methods.     Some- 

^^txies  the  Roadmaster  is  next  in  rank,  and  there  is  either  no 
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Engineer,  or  he  is  consulted  only  on  rare  occasions.  Agai 
the  engineer  is  second,  and  has  full  authority  over  the  roaca 
masters  and  super\nsors,  or  the  engineer  and  roadmasler  a^cr 
considered  officers  of  equal  rank.  Other  things  being  equals 
any  business  is  best  conducted  when  uuder  one  competent  ac^^ 
responsible  head,  instead  of  having  responsibility  so  plac^^ 
that  it  can  be  shifted  upon  others.  The  Maintenance  of  W.sa 
Department  is  no  exception,  and  the  Engineer  should  ha--^- 
authority  upon  all  questions.  A  few  roads  even  improve  ^oi 
this,  and  have  the  Engineering  Department  include  main'^e 
nance  of  track,  bridges,  and  structures,  all  surveys,  new  wo^r^k, 
and  right  of  way. 

Everything  done  toward  improvement  of  track  should 
done  in  accordance  with  a  plan  for  finally  making  the  track. 
near  perfect  as  possible.  This  requires  the  immediate  direction 
of  an  engineer,  capable  of  observing  the  most  minute  details  a.s 
well  as  the  ability  and  experience  to  make  the  plans  for  the  ini  — 
provements  so  complete  that  the  little  done  here  to-day  aB<^- 
some  place  else  to-morrow  will  in  the  future,  after  years  of  per--' 
severance,  join  together  in  one  Jiarmonious  whole. 

To  carry  out  a  plan  of  this  kind  is  frequently  an  up-hill 
business;  superintendents  otten  can  not  see  the  advantage  of  a 
little  extra  present  expenditure,  and  it  is  a  well  known  fact  that 
supervisors  and  foremen  are  averse  to  taking  instruction  con- 
cerning work  under  their  direction,  unless  from  authority  that 
must  not  be  disputed.  There  are  exceptions,  and  an  excep- 
tional trackman  in  this  respect  is  a  jewel  worth  keeping.  The 
first  work  towards  making  a  maintenance  of  way  cheap  and 
easy  should  be  done  when  the  railroad  is  located  and  built. 
It  could  be  so  well  done  at  first  that  there  would  be  no  faults 
of  original  constmctiou  to  remedy,  and  the  cost  of  maintenance 
considerably  reduced. 

To  do  this,  the  company  must  have  money  enough  to  dis- 
regard all  minor  considerations  and  construct  in  a  manner  that 
will  prove  economical  for  a  century  instead  of  for  the  first  few 
years.  Such  a  road  is  the  new  Chesapeake  and  Ohio  line  from 
Ashland,  Ky.,  to  Cincinnati,  O.  On  this,  the  maximum  cur\'e 
is  3°,  and  the  maximum  grade   \{  P^^  cent.,  a  splendid  chance 
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I  for  the  maintetiance  of  way  department  to  make  and  keep  upi^ 
I  a  perfect  track  at  a  light  expense,  if  well  operated.     Few  roads  ' 
I  are  built  in  this  manner,  for  it  is  far  more  common   to  make 
Ipresent  work  as  cheap  as  possible,  and  leave  the  future  to  take  ,1 
I'care  oi  itself.    The  most  familiar  example  to  me  of  this  method  | 
I  of  building  is  the  Scioto  Valley,  between  Columbus  and  Ports- 
month.     For  five  years  the  present  management  has  been  busy 
correcting  the  faults  of  construction  aud   location,  and  even  yet 
^  good  many  remain.     In  building  this  road  the  first  considera- 
lion  was  cheapness;  good  alignment  and  good  grades  were  en- 
tirely disregarded  even  where  there  was  but  little  difference  in 
cost   of  construction.  Curvature  was  unlimited,  and  the  maxi- 
■"nm   grade  of  one  per  cent,  was  put   in  wherever  possible, 
""hether  for  300  feet  or  for  a  mile,  with  the  natural  consequence 
ijf  heavy  pulls,  constant  breaking  in  two  and  difficulty  of  cou- 
'^oUing  trains.  d 

We  will  assume  now  that  we  are  to  deal  with  the  average"! 

1***^^    which   is  neither  very   good   nor  very   bad.       From   an 
^eineering  standpoint  there  must  be  standard  plans  for  every- 
^*»g,  from  the  manner  of  setting  spikes  to  the  most  compli- 
pteti  structure  on  the  road.     Where  these  plans  are  adopted, 
P^y  should  be  rigidly  adhered  to,  and  that  assures  uniformity 
'**"oiighout   the  road.      The  carpenters,  trackmen,  and   other 
^'^^I'lvmen  should  receive  minute   instructions  in  manner  and 
"*^tJiod  of  doing  work.     This  may  seem  to  advocate  reducing 
'^^*s   to  mere  machines,  but  when  the  system  is  correctly  car- 
^*i    out   it  is  exactly  the  contrary-.      There  are  always  some 
^^^^^i*^"  '"'h°  ^'■^  naturally  enterprising  and  progressive,  and 
**1    devise  methods  to  do  work  much  cheaper  and  better  than 
tilers.     Engineers  and  roadmasters  should  be  with  their  men 
^     much  as  possible,  and  whenever  they  see  better  praciical 
,     ^thods  of  work  they  should  recognize  the  inventor,  give  him 
J^^t  praise,  and  instruct  their  other  men  in  his  methods.     The  .1 
^^3l  roadmaster  would  be  a  practical  trackman  with  a  good   I 
***gineering   education   and    training,  but  there  are  few  men 
""ho  would  meet  these  requirements.     The  next  best  thing  is 
^o  have  an  engineer  who  fully  recognizes  the  importance  of 
^^_tiie  experienced  and   practical   trackman,  and  a  roadmaster 
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willing  and  anxious  to  carry  out  the  engineer's  instructions. 
No  practical  engineer  is  so  well  acquainted  with  track  that  he 
cannot  learn  from  a  sectionman,  and  no  experienced  trackman 
is  so  good  a  workman  that  he  can  put  up  and  maintain  first- 
class  track  with  no  help  from  the  engineer.  Many  roads  after 
they  are  once  built  do  not  go  to  the  expense  of  employing  a 
good  engineer,  but  repairs  are  kept  up  in  a  haphazard  way  in 
charge  of  men  who  can  work  for  smaller  wages.  A  wide- 
awake engineering  department  at  the  head  of  maintenance  of 
way  will  give  good  track  and  comparatively  small  expenses. 
It  is  not  possible  in  the  space  of  a  short  paper  to  speak  sepa- 
rately of  the  many  things  to  be  considered  in  maintenance  of 
track,  but  a  few  points  of  especial  interest  to  engineers  will 
be  noted. 

As  railroads  are  now  operated,  we  must  prepare  for  speeds 
of  sixty  miles  per  hour  in  passenger  service  by  trains  consist- 
ing of  heavy  engines  and  cars,  and  in  freight  service  for  trains 
of  fifty  loaded  cars.  To  make  track  safe  and  economical  to 
operate  under  these  conditions,  we  should  have  transition 
curves  to  connect  curve  and  tangent,  and  vertical  curves  to 
connect  diSerent  grades.  Until  very  recently,  but  little  atten- 
tion has  been  paid  to  this  work,  but  on  roads  that  have  many 
curves  and  frequent  changes  of  grade,  they  are  becoming  a 
necessity  and  receiving  more  notice.  Many  methods  for  run- 
ning in  easement  curves  have  been  used,  two  of  the  most 
practical  being  by  Prof.  S.  W.  Robinson  and  Wm.  H.  Searles. 
Another  method  by  A.  M.  Wellington  will  be  given  soon  in 
the  Engineering  Neics^  probably  within  a  month.  •  In  speaking 
of  vertical  and  spiral  curv-es,  I  will  quote  occasionally  from  the 
articles  on  the  subject  by  Wellington,  Robinson  and  Searles. 

The  easement  curve  is  usually  regarded  as  complex,  theo- 
retical and  difficult  to  reduce  to  practical  work  in  the  field ;  on 
the  contrary  it  is  very  practicable,  and  almost  as  easy  to  lay 
down  on  the  ground  as  a  circular  curve.  It  is  by  no  means  a 
theoretical  refinement  to  be  discussed  in  the  office  and  never 
I'sed  in  practice.  It  is  an  absolute  necessity  for  a  perfect  track 
or  for  the  transfer  of  trains  at  high  speed  from  a  tangent  to  the 
circular  curve,  without  disturbing  the  lateral  equilibrium,  caus- 
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ing  the  disagreeable  lunge  or  swing  to  the  car  that  is  so  fre- 
quently noticed. 

In  practice  t)iese  easement  curves  are  always  found  in  first 
class  track,  whether  laid  down  by  the  engineer  or  not.  The 
circular  curve  may  be  perfectly  slaked  out,  but  to  the  eye  of  the 
experienced  trackman  it  does  not  look  right,  he  will  not  follow 
the  stakes,  but  will  go  back  on  the  tangent  and  begin  the  curve 
gradually,  throwing  the  track  until  it  looks  right  to  his  eye.  or 
tiutil,  as  he  says,  it  will  "  ride  easy,"  thus  frequently  making  a 
\-ery  good  spiral. 

Practically  this  will  produce  a  curve  that  will  ride  much 
easier  than  the  perfect  circle,  but  it  is  at  the  best  only  a  blun- 
dering way  of  the  workman  to  correct  the  engineer's  lack  of 
attention  to  detail.  Examine  almost  auy  curve  in  old  track, 
*iid  you  will  find  the  end  of  tangent  thrown  out  a  little,  so  the 
basement  curve  can  be  put  in  and  join  the  circular  curve  cor- 
'^lly.  Even  with  this  the  effect  is  to  compound  the  cur^e,  and 
'*'cte  will  be  a  small  arc  between  the  easement  curve  and  reg- 
^/^r  curve,  of  shorter  radius  than  the  latter. 

The  section  foreman  must  do  the  best  that  he  can,  for  he 

"  ^^pected  to  keep  his  track  so  it  will  ride  smoothly,  which  he 

",  '"tainly  can  not  do  if  he  follows  the  circular  arcs  at  the  begin- 

^S   of  curves  as  usually  staked  out  by  the  engineer.     Several 

■  "V-es  have  beeu  proposed  to  affect  this  easement  from  curve 

*"^*igeut.  and   a  few  have  been  used   and  tabulated.     This 

^"^e  must  be  a  kind  of  spiral,  with  au  infinite  radius  at  the 

'^**^t  of  leaving  the    tangent,  and  with  gradually  increasing 

*"'^^ture,  until  it  equals  that  of  the  circular  arc  to  which  it  is 

^^  "t*^  joined. 

The  easement  curve  now  used  on  the  Scioto  Valley  is  the 

„,.^    fully  discussed  by  Wm.  H.  Searles,  C,  E.,  in  bis  little  book 

He  Railroad  Spiral." 

"  The  easement  curve  must  throughout  its  length  maintain 

"    '^■ect  continuity  of  proper  relation  of  the  radius  of  curvature 

^    rail  elevation.    That  is  to  say,  to  meet  the  above  condi- 

*^s,  the  radius  of  the  easement  curve  mitsi  change  from  point 

l^int ;  and  the  rail  elevation  at  any  one  point  must  be  pre- 

ly  that  required  for  the  radius  at  that  point.    The  relation 
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of  elevation  and  radius  is  well  known,  viz:  the  elevation  is 
simply  the  inverse  ratio  of  the  radius.  Or  again :  the  product 
of  the  elevation  and  radius  of  curvature  is  a  constant  for  any 
given  number  of  miles  per  hour  for  speed  of  train.  This  is 
true  whatever  the  form  of  easement  curve,  and  hence  the  latter 
is  neither  determined  nor  influenced  by  that  relation. 

Being  free  to  assume  the  law  of  the  easement  curve,  it  ap- 
pears that  the  very  best  conditions  to  adopt  for  fixing  it  are  to 
assume,  first,  that  the  car  in  tilting  to  the  diflference  of  rail  ele- 
vation as  it -passes  along  the  easement  curve  shall  rotate  upon 
a  longitudinal  axis  passing  through  the  center  of  gravity  of  its 
cross-section ;  and,  second,  that  it  be  accelerated  in  that  tilting 
movement  so  that  a  passenger  at  the  side  of  the  car  shall  ex- 
perience only  the  sensation  of  a  slight  change  in  his  own 
weight  while  on  the  easement  curve.  That  change  of  weight 
will  be  an  increase  if  outside  and  going  from  the  tangent, 
and  vice  versa.  This  change  of  weight,  however,  should  be 
made  imperceptible,  and  it  is  believed  so  to  be  when  the  radius 
of  curvature  varies  inversely  as  the  square  of  the  distance  from 
the  point  of  tangency.  The  object  in  choosing  the  square  is  to 
reduce  disturbances  due  to  entering  upon  the  curve  to  the  least 
possible  value.  This  makes  the  law  relating  to  the  time  and 
rail  elevation  identical  with  that  of  falling  bodies,  or  with  h  = 
yi,  ft.^  where  h  =  elevation,  f  =  the  constant  at  elevation  and  t 
the  time.  By  choosing  the  law  of  the  square  the  acceleration 
of  the  car  in  its  rotation  upon  a  longitudinal  axis  is  made  con- 
stant. 

These  curves  should  be  understood  as  forming  the  proper 
path  for  the  center  of  gravity  of  the  car  and  not  the  center 
line  of  track.  This  center  of  gravity  is  at  a  height  above  the 
track  about  equal  to  the  gauge  of  track.  It  appears  that  in 
order  to  make  this  center  of  gravity  describe  the  curve  as  laid 
down,  the  curve  should  be  moved  out  a  distance  equal  to  dif- 
ference of  elevation  at  each  point." 

The  theory  of  the  transition  curve  as  given  above  is  said 
by  Professor  Robinson  to  be  the  most  perfect  possible  form  of 
railway  curve,  and  he  has  calculated  the  formulae  and  tabu- 
lated a  number  of  curves  for  the  use  of  engineers.     From  an 
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exauiinaliou  of  his  table,  we  find   that  the  curve  would  be'^ 

easily  used  in  the  field,  and  would  give  about  the  same  leugth 

of  elevated  outer  rail  between  the  level  track  and  maximum 

elevation  of  outer  rail  that  is  now  used  in  practice  by  the  best 

tailroads.     In  laying,  out  a  new  line  it  would  be  without  doubt 

the  best  curve  to  use,  but  in  old  track  it  is  better  to  use  the 

Spiral  given  by  Wm,  H.  Searles,    Professor  Robinson's  formula 

*ill  bring  the   track   inside  of  a  regular  circular  curve,  and 

when  used  on  track  already  construrted,  will  make  too  much 

i^hange  of  road-bed  and  track.    The  spiral  given  by  Mr.  Searles 

">  bis  book  is  constructed   upon  a  series  of  chords  of  equal 

l^iiglb,  ihe  curve  being  compounded  at  the  end  of  each  chord. 

The  chords  subtend  circular  arcs,  and  the  degree  of  curve  of 

"le  first  arc  is  made  the  common  difference  for  the  degrees  of 

cun.-e  of  the  succeeding  arcs.     T!ie  elements  of  many  different 

Cur\-es  have  been  tabulated  by  Mr.  Searles,  and  it  ts  but  little 

''ouble  to  select  a   proper  spiral   that  will  fit  the  curve  very 

Closely,  or  throw  it  a  little  in  or  a  little  out.     This  curve  is  not 

^  perfect  as  that  given  by  the  formulae  of  Professor  Robinson, 

°Kt  it  will  give  a  curve  that  is  perfect  for  all  practical  purposes. 

"    fitting  spiral  curves  to  old  track,  first  notice  the  rail  joints 

*nd    see  if  they  are  too  tight,  too  loose,  or  just  right,  and  the 

lection  of  the  spiral  and  curve  will  be  governed  accordingly. 

'He  degree  of  curvature  of  the  circular  center  is  left  the 


,  or  only  slightly  iucreased,  the  curve  will  be  thrown  in 


If 

l»a»«« 

W'  .  shortened,  and  consequently  the  joints  tightened.     If  the 

J;'*>ts  are  all  right  and  the  length  of  curve  does  not  need 

..^•"'"•ging,   a    short   calculation    by    formulae    i6,    17   and    18, 

^^^rles    Railway   Spiral,"   will    give   the   correct   degree   of 

'^'ature    for  central   part  of  curve,  and    the  curve   will   be 

^^"Vvn  in  at  the  quarters  and  out  at  the  center.     If  the  central 

.Mature  is  increased,  the  curve  will  be  lengthened  by  being 

'^Wn  out  more.     The  spiral  chosen  should  be  such  that  the 

~^£ltion  could  begin  at  the  beginning  of  the  spiral  and  in- 

*se  at  the  rate  of  one  inch  for  evtry  60  to  70  feet,  and  reach 

full  elevation  where  the  circular  curve  begins.     As  an  ex- 

^***ple  of  field  practice,  I  will  take  a  6°  curve  that  was  recently 

tlauged  to  a  spiral.     The  curve  was  in  a  long  stretch  of  track 

9 


9 
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that  was  very  convenient  for  trains  behind  time  to  catch  up  a 
few  minutes,  and  a  speed  of  45  miles  per  hour  was  common. 
The  curve  had  been  giving  the  trains  a  disagreeable  lurch  at 
several  points. 

The  central  angle  taken  at  the  apex^vas  72°  34',  giving  a 
tangent  of  701  ft.  Measuring  back  this  distance  on  the  tan- 
gents, I  first  obtain  the  P.  C  and  P.  T.  of  the  original  6®  curve, 
and  by  measurement  on  the  present  center  find  that  the  track 
has  been  thrown  in  and  is  shorter  than  the  regular  curve.  The 
joints  are  also  too  tight,  so  the  new  curve  must  be  several 
inches  longer  than  the  old.  The  elevation  of  outer  rail  should 
be  4^  or  5  inches,  therefore  the  spiral  should  be  in  the  neigh- 
borhood of  300  feet  long.  Making  calculation  about  as  in  the 
example  on  pages  30,  31  and  32  of  Searles'  "  Railroad  Spiral" 
I  find  that  a  spiral  of  10  chords  of  29  ft.  each  and  6°  12'  for  the 
central  part  of  curve,  will  be  what  is  needed  for  making  the 
curve  a  little  longer  to  loosen  the  joints.  This  long  example 
referred  to  above  is  shortened  very  much  by  practice,  as  the 
engineer  soon  has  a  list  of  curves  of  different  degrees  and  an- 
gles, and  will  need  to  make  but  a  small  part  of  the  calculation 
to  find  exactly  what  is  necessary  for  the  particular  curve. 

The  length  of  the  original  6^  curve  of  our  example  will  be 
1209.5  —  the  angle  of  the  spiral  at  each  end  of  10  chords  each 
is  9^  10',  leaving  a  central  angle  of  54°  14',  which  will  give 
874.5  of  6°  12'  curve,  a  difference  in  length  of  334.8  or  167.4  ^^ 
each  end,  which  is  the  amount  the  spiral  laps  over  on  the  orig- 
inal curve,  leaving  122.6  back  on  the  tangent  to  begin  the 
spiral.  The  original  P.  C.  was  at  Sta.  1600  ^  01.9.  Therefore 
the  new  P.  S.  will  be  at  1598  -f-  79.3,  from  thence  to  1601  -f  69.3 
will  be  spiral  thence  to  1610  -\-  44  will  be  6°  12'  curve,  thence 
to  1613  j-  34  will  be  spiral.  PVom  the  apex  823.6  on  the  tan- 
gents will  give  these  points  to  begin  the  spirals.  In  running 
the  curve  the  instrument  is  set  at  1598  +  79.3  and  the  spiral  run 
in,  then  moved  up  to  1601  4-  69.3  and  one-half  the  curve  run. 
The  same  is  repeated  then  at  the  other  end  of  the  curve,  and 
the  work  if  accurately  done  will  meet  within  one-half  inch  or 
less  on  the  central  stake.  The  curve  as  above  given  was 
thrown  in  at  the  quarters  about  2  feet,  and  about  2  feet  6  inches 


^ 
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out  at  the  center,  making  it  enoiigh  longer  to  loosen  the  joints. 
Tra.iiis  now  go  around  tlie  curve  at  the  highest  rate  of  speed 
witliout  any  inconvenience. 

In  the  actual  operation  of  a  railroad,  it  is  the  grades,  not 
the;  curves,  that  occupy  the  most  important  place.  It  is  im- 
possible, or  we  might  even  say  undesirable,  to  have  a  perfectly 
no  i  Tonn  grade  from  one  end  of  a  road  to  the  other.  Usually, 
tlie^  bulk  of  the  pro6t  that  a  road  yields  comes  from  its  ability 
to  Iiaul  freight  cheaply  aud  freedom  from  accident.  For  ex- 
^'^^ple,  we  will  suppose  that  it  has  been  determined  to  build 
^*^»c»  miles  of  railroad.  The  preliminary  work  is  done  and  we 
can  determine  on  a  ruling  grade,  which  for  convenience  we 
'»*'il|  say  is  one  per  cent,  or  52.8  per  mite.  The  usual  way  is 
***  Consider  this  as  a  ma.vimum,  and  whenever  and  wherever  it 
^^o  be  used  to  advantage  in  present  construction  it  is  used. 
^He  proper  way  to  do  is  to  coustnict  a  virtual  profile,  taking 
**"■<>  account  stops,  curves,  etc.;  connect  all  grades  by  good 
Vertical  curves,  and  the  expenses  of  construction  will  be  but 
little  more,  while  the  economy  and  safety  of  operation  will  be 
^^^tly  increased.  The  danger,  trouble  and  expense  of  opera- 
"oij  ig  increased  by  sags  in  the  grade  line  that  are  frequently 
^'irriciiU  and  expensive  to  take  out.  Unless  the  sag  in  the 
^•"^^^ie  line  is  deep  enough  to  affect  the  ruling  grade,  its  disad- 
*'t3.ge  is  in  the  extra  wear  aud  tear  of  rolling  stock,  and  the 
**  Ser  of  breaking  trains.  "  In  a  sag,  to  obviate  all  danger  of 
,*^  »"ear  portion  of  the  train  crowding  upon  the  cars  in  front, 
^''-^cjut  the  use  of  brakes,  the  rate  of  grade  upon  which  the 
^**-^  of  the  train  stands  must  in  no  case  e.vcecd  that  upon 
'*^*«=1]  the  rear  of  the  train  stands  by  more  than  the  grade  of 
'^r*Ose  of  the  last  car." 

Mr.  A.  M.  Wellington  shows  that  curves  should  be  4CW 

'_^^*-    long,  or  200  feet  on  each  side  of  the  vertex  for  each  tenth 

*^   ^liange  of  rate  of  grade  per  station,  not  over  0.025  P^i"  station 

**     ^11  possibility  of  bringing  the  drawbars  of  any  part  of  the 

t'^Hj  into  compression,  while  passing  over  it  is  to  be  avoided, 

"'^iii,  iiaif  tliis  length  of  curve,  all  danger  of  "taking  out  the 

*^^<:k"  in  the  front  half  of  the  train  where  there  is  the  most 

*^nger  of  breaking  the  train  will  be  avoided.     Full  discussion 
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and  formulae  for  these  curves  is  given  in  Wellington's  "  Econo- 
mic Theory  of  Railway  Location." 

We  have  been  using  the  curves  now  for  nearly  three  years, 
and  they  give  the  very  best  satisfaction  to  all  concerned,  from 
the  section  men  up  to  the  superintendent.  When  track  is 
worked  over  to  stakes  accurately  set  to  spiral  curves,  and  grades 
connected  by  good  vertical  curves,  the  result  is  surprising.  See 
that  the  stakes  are  followed  with  care  and  exactness,  and  the 
section  foremen  will  never  afterwards  deviate  from  them  in  the 
least,  for  they  will  have  track  that  to  their  practical  eyes  will 
look  just  right,  and  will  ride  perfectly.  Their  pride  in  having 
good  track  will  lead  them  to  be  more  particular  in  all  small  de- 
tails of  every-day  work,  and  in  the  end  a  railroad  will  be  better 
off  in  every  respect  by  having  the  engineering  work  well  done, 
and  competent  engineers  to  have  charge  of  maintenance  of  way 
work  of  all  kinds. 


f 


Lecture  by  Prof.  B.  F.  Thomas. 


A  very  interesting  and  instructive  lecture,  illustrated  by 
experiments  and  blackboard  diagrams,  was  delivered,  as  per 
program,  to  the  members  of  the  Ohio  Society  of  Surveyors  and 
Civil  Engineers,  by  Prof.  B.  F.  Thomas,  of  the  Ohio  State  Uni- 
versity, on  the  "Electric  Motor  in  Engineering." 

It  was  the  intention  to  have  included  the  lecture  in  this 
report,  but   unavoidable   circumstances    have    prevented    the 
author  from  adapting  and  correcting  the  stenographer's  notes 
of  the  same  so  that  it  could  be  published  at  this  time. 
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Obituary. 


To  the  Officers  and  Members  of  Ike  Ohio  Society  of  Sur- 
veyors and  Civil  Engineers :  , 
Your  Committee  on  Memorial,  to  whom  was  referred 
tile  matter  of  preparing  Obituary  Notice  ou  tlic  death 
of  A.  T.  Bement,  late  member  of  said  Society,  report 
tile  following: 

WhkREAS,  111  the  course  of  events,  death  has  again 
invaded  onr  circle,  and  removed  therefrom  our  worthy 
associate,  Alden  T.  Bement,  we  desire  to  express  and 
place  on  record  our  appreciation  of  him  in  life,  and  our 
deep  regret  at  his  death,  and  convey  our  earnest  sympa- 
thies to  those  of  his  kindred  who  have  been  so  sadly 
bereaved ;  therefore, 

Resolved,  That  said  Society  has  lost  a  nseful  mem- 
ber; the  community  in  which  he  lived  a  good  citizen, 
and  his  family  a  kind  protection. 

Resolved,  That  a  copy  of  our  next  Annual  Report 
be  transmitted  to  the  family  of  the  deceased. 


Your  committee  is  indebted  to  Thos.  R.  Wiekenden, 
C.  E.,  of  Toledo,  Ohio,  for  the  following  history  of  the 
decea-sed : 

Alden  T.  Bement  was  born  December  24,  1816,  at 
Woodstock,  Vermont;  died  at  his  home  in  Toledo, 
September  8,  1888.  He  received  his  edncation  in  the 
public  schools  and  an  Academv  of  that  State;  came 
west  in  1844,  and  was  engaged  in  school  teaching  and 
mercantile  business  until  1S52,  when  he  turned  his  at- 
tention to  surveying  and  engineering.  In  the  early 
part  of  his  professional  career,  he  was  engaged  in  tlie 
construction  of  what  is  now  known  as  the  "Air  Line 


ivision"  of  the  Lake  Shore  &  Michigan  Southern 
ailway,  his  residence  at  this  time  being  in  Bryan, 
bio.  He  was  later  elected  on  three  occasions  to  the 
fice  of  County  Surveyor  of  Williams  connty,  in  which 
isition  he  gave  general  satisfaction.  In  i88t,  lie  re- 
oved  to  Toledo,  and  was  appointed  Deputy  Surveyor 
Lucas  county  until  1884,  since  which  time  until  his 
iatli,  he  was  associated  witli  his  brother,  S.  Bement, 
I  general  engineering  business  in  Toledo. 

In  his  work  he  was  careful,  methodical,  and  accu- 
ite,  and  in  his  association  with  tneu  he  gave  evidence 
'  being  a  thorough  Christian  g;entleman,  whose  death 
3  loss  to  his  friends  and  associates,  as  well  as  to  the 
hio  Society  of  Surveyors  and  Civil  Engineers. 
Respectfully  submitted, 

J.  T.  Buck, 
O.  H.  Hoover, 
Commiifci-. 


OBITUARY 


Phillip  Rattennaiin  was  born  in  what  is  now  the 
village  of  Berlin,  Shelby  county,  Ohio,  and  whiph  used 
to  be  the  historic  Fort  Laramie,  in  1S42,  and  died  at 
his  brother's  home  in  the  same  place  after  a  lingering 
illness  of  more  than  a  year's  duration,  on  the  12th  day 
of  September,  1887,  and  was  about  forty-five  years  old. 
Hisi  parents  emigrated  from  Germany,  and  he  inherited 
their  good  habits  of  industry,  energy,  and  perseverance. 
He  was  a  good  German  and  Euglish  scholar,  being 
principally  self-taught.  He  taught  both  Knglish  and 
German  schools  for  a  number  of  years,  and  studied  and 
practiced  surveying  and  engineering  al  the  same  time. 
He  was  elected  County  Surveyor  of  his  county  in  1884, 
and  nominated  for  a  secoud  term  the  same  year  he 
died.  His  work  was  alike  creditable  to  himself  and 
satisfactory  to  the  people,  and  while  he  was  a  constant 
sufferer  the  last  part  of  his  life,  he  was  an  equally  con- 
stant and  persistent  worker  in  his  field. 

Mr.  Rattermann  was  never  married.  He  was  a  tme 
gentleman  with  the  highest  sensibilities  of  honor  and 
justice.  He  was  a  member  of  the  Ohio  Society  of  Sur- 
veyors and  Civil  Engineers,  which  has  lost  both  a  good 
friend  and  member;  his  county  both  a  good  citizen  and 
civil  engineer,  and  his  relatives  and  friends  a  true  and 
noble  man. 

D.  W.  Pami'kl, 

W.    H.    jRNNINf.S, 

H.  L.  Weber, 

CommilUe. 


^UEEN  &  CO. 


Philadelphia,  Pa. 


->ia.k.x:rs   of- 


NGINEERING  INSTRUMENTS 


rHANSITS. 


LEVELS. 


CHAINS. 


the:  idej-A-IME! 

OF   HOLYOKE. 

STEAM -;-PU MPS 

Water  Works  Engines 

STEAM  POMP  CO. 

HOLYOKE,  MASS. 

NEW  YORK.  BOSTON.  CHICAGO,  PHILADCLPHIA,  ST.  LOUIS, 

DENVER.        BIRMINGHAM.  ALA. 


The  Diamond  Fire  Clay  Co., 


—  MANUFACrUREBB   OF  — 


:« 


SfiwerPiRCnlwt  Pipe,  Fire  Brit  TOi 

Lawn  Vases,  Ground  Fire  Clay, 

Flue  Linings,ChimnevTops  i 

And  all  Products  of  Fire  Clay. 


TTETZlXO^STT'Zr.Z.Sl,    0]SI^J 


AMERICAN  SEWER  PIPE  CO 


1 


AIvIJO^',     OHIO. 


\  ^  Aak^onA  ^  I 

I                          /      \  SALT  GLAZED  ZgU  ■ 

^    jIsewerpipeA  I 

^^B         j^BSacainstthe  world  *^^^-'  ■ 

^^^■thb   only   company   tfhat   manufactures  ^B 

Ti  CELEBBiTED  "STANDAEDIKBOH  SEWEE  PIPE 

The  Quality  of  Ihis   Pipe   Is   Unequ.led.  ■ 

SECURE    OUR     PRTCES    BEFORE     PURCHASING-  H 

^L.  BECKMANN,  f 


Engineering  &  Surveying   . 

INSTRUMENTS.  1 

310  Adams  St.  TOLEDO,  O. 


A'l  Ihc  Latesi  Improvements  in  Insnumenis.  Telescopes  perfectly 
■EiiiOBnilc  with  cleir  definilion,  gtadualions  -perfect  and  absolutely 
**U)At,    Alto  manufacturer  of  the  celebrated   HODOMAN  TAPE. 


SEND     FOR     CATALOGUE, 


^^^P     Special  Attention  Given  to  Repairing  and  Ad{uBting.  ^H 

i        M 


HEER  &  SEELIG, 

ISucecnonlol..  K.  STRASSBEKCKK 

MANUFACTURERS  OF  FIRST-CLASS  LATEST  IMPROVCD 

ENGINEERING  AND  SURVEY1N[ 

INSTRUMENTS. 
192-lW  E.  MADISON  ST.        -        CHICAGO.  1 


Their    insirunienu    are    provided   with    the    lat«&i    impiovemenu.      Tdetcepci 
perfectly  achromatic,  with   high  power  and  clear  defiailion.     Tlie  only 
Arm  in  the  West  capable  of  furnishing  a  perfecltjr  reliable  gradu- 
ation.     Their   iniCrumenls   are   now   in   general   me  ^^_ 
Ihrooghaut    the    country,    and    are    highly                         ^^H 
recommeaded.                                                      ^^^| 
WRITE   FOR   NEW   ILLUSTRATED   CATALOGUE.             ^H 


PROMPT  ATTENTION  GIVEN   TO   REPAIRS. 


To  Cml  Enpeers 


SURVEYORS:    0-«» 

WE   CALL   ATTENTION   TO   THE    FACT   THAT 

SAGER'S   BAND   CHAINS 

Have  proved  to  be  Superior  In  every  initance  ■'  to  any  Link  Chain  thai  wat 
ever  made,"  and  are  endorsed  by  every  Engineer  and   Surveyor  who  baa  ever 

THE    BEST   HEASBRINO    CHAIN   MADE. 

Our  rapidly  increasing  Sales  are  abundant  evidence  of  the  great  favat 
wtlh  which  they  are  received  by  (be  proteaBion.  We  guarantee  aaiisfaclion 
(ri  tvary  instance.  Try  one,  and  you  will  find  you  can  save  time  and  money. 
You  can  afford  to  throw  away  your  old  chain, 

■Bd  Full  Ocacrlpiioa 


YOUNG  &L  SONS, 

|Engineering,  Mining |] Surveying  Instruments^ 

43  N.   SEVENTH   ST.,   PHILADELPHIA, 


MANUFACTURERS 


Engineers'  &  Surveyors' 
RANSITS,  LEVELS   &   SUPPLIES. 


A 


THE 


Gaskill- Holly  Pumping  Engine^ 

us  RECORD  UNPARALLELED. 

Comparison  Challenged  with  any  other 

in  the  World. 

IN   THE    HISTORY    OF    PUMPING    ENGINES   THE 
GASKILL-HOLLY  IS  UNSURPASSED. 


CONSIDER   THE   POINTS   WHICH    DBMONSTRArTB   IT: 


1.  Thie   first  Gaskill  crank  and  fly-wheel 

tumping  engine  was  built  and  put  in  service  at 
aratoga  Springs,  N.  Y.,  in  laSH,  eight  years* 
ago. 

2.  Since  that  time  118  of  these  engines  have 
been  constructed  or  contracted  for,  an  average 
of  about  15  per  year. 

8.      DURING     LAST     YEAR-1889— iO 

HAVE  BEEN   BUILT   OR  CONTRACTED 

FOR.    AVERAGING  ONE  EVERY    NINE 

DAYS.      Average    daily     capacity,   8.915,000 

gallons. 

4.  The  duty  of  the  first  engine  of  this  type 
at  Saratoga,  on  contract  test,  was  112,809.983 
foot-pounds  per  100  pounds  of  coal  consumed. 

5.  The  agerage  duty  of  above  engine  in 
current  service  from  1884  to  1889,  inclusive— six 
years— was  105,910.739  foot-pounds  from  coal 
actually  consumed. 

6.  During  the  above  interval  of  six  years 
the  cost  of  repairs  was  less  than  $100,  as  certi- 
fied by  officials  in  charge. 

7.  Another  engine  of  the  same  type,  of 
8,00(X000  gallons  daily  capacity,  was  constructed 
for  Saratoga  Springs,  and  tested  and  accepted 
in  October,    1889.    The  duty  obtained,  as  re- 

rorted  by  Prof.  Greene,  of  Troy.  N.  Y.,  was 
18,878,479  foot-pounds  from  coal  consumed,  and 
117,986,  098  on  an  evaporation  often  to  one. 

8.  Other  engines  of  the  same  type,  in 
number  about  forty,  have  been  tested  bv  some 
of  the  most  eminent  engineers  in  the  United 


States,  all  of  them  developing  high  duty,  he- 
yond  all  former  precedent. 

9.  The  capacity  of  these  engmes  nuuitt- 
factured  thus  far  ranged  from  iJOOOvOOO  to  20, 

OOO.OlK)  gallons  daily. 

10.  They  are  in  use  in  Bocton,  Philadel- 
phia, Chicago,  Buffalo,  Washington,  Kansas 
City,    Omaha   and   other  large  cities  la    the 

United  States. 

11.  The  aggregate  capacitT  of  these  en- 
gines, constructed  or  contractea  for  to  date,  is 
555.000.000  gallons  daily,  which,  with  other 
types,  make  a  grand  total  of  860  engines  and 
1.077,150,000  gallons,  with  an  avenge  of  8^095^ 
700  each. 

12.  In  symmetry  of  porportion,  weight, 
strength,  economy,  durabiuty,  price,  compari- 
son is  challenged  with  any  other  engine  ouuiv- 
factured  in  this  or  any  other  country. 

13.  An  illustrated  pamphlet  of  ahontSQO 
pages  is  going  through  the  press,  giving  full 
History  of  the  above  phenomenal  pumping  em* 
gine,  with  full  reports  of  duty  tests  in  ontnfl 
as  made  by  about  thirty  mechanical  expeittt 
eminent  in  their  profession,  which  will  soon  bn 
ready  for  delivery  and  which  will  be  wettod 
upon  application  to  all  who  are  interested  in,  or 
may  have  occasion  to  purchase,  pumpiac  en* 
gines.  The  book  demonstrates  oeyona  nlldyU- 
pute  that  the  Gaskill  compound  crank  nad 
fly-wheel  pumping  engines,  manufactured,  un- 
der patents,  by  the  Kolly  Mfg.  Co.,  far  surpass 
any  other  engine  manufactured  in  the  woiw. 


Addrena  for  Pamplilet  or  Othor  InformatioBi 


HOLLY  MANUFACTURING  CO. 


VI. 


I  F.  C.  AUSTIN  MANUF'C  CO. 

Carpenter  St.  and  Carroll  Ave. 
CHICAGO,  ILX»,  U.  S.  A. 


ipplicBtion.     GVKLtV'S 


PITTSBURGH  BRIDGE  CO] 

IBON  AND  STEEI, 

BRIDGES 

iOOFS,  GIRDERS  AND  BUILDINGS' 


PITTSBURGH,  PA. 


C:OLUMBUS  SEWER  PIPE  CO. 

VITRIFIED    SALT- GLAZED 

EiwEiR  pipe: 

QUALITT    UNSURPASSED. 

HE  BEST  MATERIAL  FOR  CULVERTS,  SEWERS  &  DRAINS, 

OF    eveRY     DESCRIPXIOM. 
'LUB    PIPE,  FI.U^   LINING, 

CHIMNEY   TOPS.  WELL   TUBING, 

FIRE    BRICK.  FIRE    CLAY. 

CEMENT,  ETC..  ETC, 

Onr  second-class  Sewer  Pipe,  which  fai  surpasses  in  excellence  Ihe  besi  drain 
ile  ever  mtdc,  should  be  uacd  on  all  couniy  drains. 

Engineeri  are  requeued  to  write  for  our  prices  before  making  specificati(U| 
'«  anj  kind  of  work. 

ce  and  Yard :  Corner  High  and  Naghten  Sts. 

INBAR   UNION  DEPOT  > 

COLUMBUS,  OHIO. 


G.   S.  WOOLMAN, 

MmM  aQd  Optical  Instrmealj 

116   FULTON   ST.,   NEW   YORK. 


1  make  a  Specialty  of  the  following  Article 
TRAVERSE  TABLES,       BLUE  PROCESS  PAPERS, 
AMERICAN  DRAWING  INK, 

PROFILE  AND  CROSS  SECTION   PAP 

Transits,  Levels,  Chains,  Field  Books, 

And  all  aiticlcs  lelating  to  cither  Field  OT  Ofdce  Work. 

Catalogue  mailed  on  request,  mentioning  this  Beport.      - 

G.  S.  WOOLMAN,  I 

116  Fulton  Street  NEW    YORfl 


CHARLES  H.  BRIGHTLY, 


& 


INSTRUMENT   MAKER, 

2010    North    16th    Strkk- 
PHILADELPHIA.  PA 

16th  St.  station  P.  &  R.  R.  R.     Germantown  Jot.  P. 


EnpeerM 

rn     StrssT^^^H 

Jot.  P'^^^l 
the  firm   nam^^^^ 


Having  been  established  in  1870  under  the  firm  namfl 
Heller  &  Brightly,  I  have  now  retired  from  the  firm,  and  built  and 
equipped  an  establishment  with  the  most  modem  and  improved 
tools  for  manufacturing  first-class  Engineers'  and  Surveyors'  instru- 
ments. I  am  prepared,  also,  to  furnish  a  full  line  of  Drawing  and 
Drafting  Instruments. 

Very  truly  yours, 

Chas.    H.   Bkighi 


H.COLE,  OPTICIAN 


surveying  Instruments, 


Drawing  Instruments, 
Engineers'  Supplies, 

Engineers'  Stationery, 

^'a     .>'OItTII     HlOPl     STREET, 

COLUMBUS,  O. 

\    KtUFFEL  &  ESSER  CO. 

B7FultQ„$,  p|£vv  YORK  F«CTORY,Moboken,NJ. 

StJUVEYING  INSTRITMENTS,  '"^J 

EXCELSIOH  MEASURING  TAPES 
Drawing  Tools, 

and  Materials, 


Our  EXCELSIOR  TAPES  ate  Supeiior  to  «ny  other 
:  warianicd  in  eveiy  renpect.  They  have  out 
Folding  Flush  Handle.    Any  Style  or  Kind;of 


[SlfaiNEEIlS'  AND  SURVEYORS'  INSTRUMENTS 


PATENTEE  *NQ  SOLE   MANUFACTURER  OF 

Ths  only  Reliable  Solar  Instrument  for  Obtaining  the  True  Meridian. 

tWSTHUMEHTS    CAREFULLY     REPAIRED     AND     ADJUSTED, 


1890 


=  THB=^ 


1890 


iCOLUMBUS  BRIDCxE  CO.j 

I  DESIONERS  AND  BUILDERS  OF 

{wrought  iron,  steel, 

-combination  ^i  wood  bridges 


FOR     PIAIUFIOADS     AND     M<OM^A/AYS. 


.  KnmS  OF  ASCBITIICTTEAL  IBOH  WOBE  AKD  COlfTBACTOSS'  SirP?LI£8. 

t  .nd  Wert.:   Sunlon  Si  .  D«r  V    S.  B*riaclij,  F   C.  .t  Si    L,  and  B.  &  O.  R.  R. 


Wau*<be*gcDliforIti<:  Chicago  lion  Pilinc  Cb.  fai  Ohio  >n(l  Indiifli.  Eitimal»ru[- 
aSAvt  lar  Ci*i  Iron,  Wroughi  Iron  •nd  Butl  T-ound.ilonm.  We  lunitti  Cmi,  Wrouabi  or 
SimI  Kkt.    Wc  cJAim  mot  I  economic  uic  c.I  nelil,  ituIcK  iitcBglh  pHiible,  Impiovf 

\A/'E    ARE    PREPARED   TO    MAKE    A    LOW    BID, 

fTHE  COLUMBUS  BRIDGE  CO. 

COLUMBUS.  OHIO. 


ESTABLISHED    1831. 

BALDWIN  LOCOMOTIVE  WORKS 

ANNUAL    CAPACITY    800. 

LOCOMOTIVE   ENGINES, 


BENHiM,  PARBI,  WIUUMS  4  CO,  PrBmiete,  PHIADELPHIA,  Pi, 

XIV. 


THE 


OHIO  PIPE  COMPANY, 


MANUFACTURERS  OF 


Cast  Iron  Pipe 


■  ^  — 


COLUMBUS,  OHIO. 


XV. 


BRIDGET 


GIRDERS.  ROOF  TRUSS 


B^       General  Structural  Iron  V 

Tubn-Tabues. 

Sleeve  Nuts.  Etc. 


STAND    PIPES    AND    IRON    SUBSTRUCTURES.  I 


BUFF  &   BERGER, 


IIVIF3RO\/eD 


Engiijeering  aijd  Surveying  lijstrunjents, 


No.  !)  Pkovince  Court,  BOSTON.  M.i^SS. 


4 


Acmraiy  of  divilitit ;  SimfilirOy  in 
manifuletifn:  Lightness  tomimtdviilh  strtngi/i;  Ackrematic Itlncfpt,  with  high  pwer: 
^adituii  of  Adjuslmints  vndtr  varying  IttHfiiraiiirt) :  Sfi^nest  ft>  aivid  any  trtmert 
fViH  in  a  sl*iing  vitnd,  and  Iherough  workmnnskif  in  rtiery  fiarl. 

Their  inslruments  arc   in  general  use  by  the  U.  5.  Government  EnKineets, 


Geologiils  and  Surveyors,  and  the 
River,  Harbor,  City,  Bridge, 
as  those  made  for  Triangu1atj< 
it  larger  than  llial  of  any  otbi 


el.  Railroad  and  Miriing  Engi 
Topographical  Werk  and  Lam 


by  them  for 
ering.  ai  well 
urveying.  etc.. 


lUUSTRATED  MANUAL  AMD  CATALOGUE  SENT  ON  APPLICATION. 
XVI. 


R.  D.  WOOD  &  CO. 

ENGINEERS.  IRON   FOUNDERS  AND  MACHINISTS, 

400  Cbestniit  St. 

PHILADELPHIA,  PA. 

^CONSTRUCTORS  OF 

GAS  AND   WATER  WORKS, 

AND  MANUFACTURERS  OF  ALL  KINDS  AND  SIZES  OF 

[CAST  IRON  PIPE 

Eddy  Valves,   Lamp   Posts,   Etc. 

Gas  Holders  and  Gas  Machinery. 

Hydraulic  Cranes,  Presses.  Lifts,  Etc. 

Turbines  and  Water  Power    Pumps, 

Maiws'  Siiile  aM  DbdWg  Mn  Fim  HytoEts, 

Ihemical  and  Sugar  House  Work,  Loam  Castings, 

Heavy  Special  Machinery,  General  Castings. 
FOUNDRIES  AND  WORKS: 

MILLVILLE.  FLORENCE  { 


end  CAMDEN,  i 
XVII. 


NEW  JERSEY. 
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TWELFTH  ANNUAL  REPORT 

OF  THE 

^OHIO  SOCIETY 


—OF- 
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Sample,  Jas.  H Chief  Engineer  P.  A.  &  W.  Ry kinmville,  Licking  Co.,  i). 

Seltz,  D.  W County  Surveyor  and  Civil  Kng lOttawa,  Putnam  Co..  O. 

Sheldon,  A.  D County  Surveyor  and  Civil  Eng Whittle.sey,  Medina  Co..  (J. 

Sill,   John  S ^County  .Surveyor  and  Civil  Eng....  Ushta*  ila,  Ashtabula  Co  ,  (\ 

Snyder,  Frank Hydraulic  and  .Sanitary  Engineer...  IColumbus.  Franklin  Co.,  ()., 

iij  X.  Fourth  street. 

Statleman,  Gust.  R..  Civil  Engineer I)ayti)n,  Montgomery  Co.,  (). 

Strawn,  J.  B Civil  and  Sanitary  Engineer Salem,  Columbiana  C«\,  <). 

Sturgeon,  Charles Repres'g  C«>lumbus  .Sewer  FMpe  Co.  Columbus,  Franklin  Co.,  C). 

Thompson,  Ben j General  Manager  East  Chattanooga 

I.rand  Co Chattanooga.  Tenn. 

Turner,  F.  M Civil  Engineer  and  .Surveyor Cleveland,  Cuyaho,ra,  Co..  O. 

Van  Atta,  H.  B Civil  Engineer  and  Surveyor Nelsonville.  Alhen.-i  Co.,  O. 

Vamcy,  J.  D Civil  Engineer  and  Surveyor Cleveland.  Cuyahoga  Co.,  O. 

Walker.  R.  F County  Surveyor  and  City  Civ.  Eng.  Troy,  Miami  Co..  O. 


LIST  OF  MEMBERS. 


NAME. 


BUSINESS. 


RESIDENCE. 


Weber,  Harry  L jSupt.  Bucynia  Biick  &  Terra  Cotta 

Company iBucyrus,  Crawford  Co.,  O. 

WeddelU  J.  B City  Civil  Engineer.  Galion,    rawford  Co.,  O. 

Weitzell,  R.  S ICivil  and  Mining  Enfi^ineer 'Weatherford,  Parker  Co.,Tex 

White,  Homer  C ;County  Surveyor Warren,  Trumbull  Co.»  O. 

Wickenden,  Thos.  R.  City  Civil  Engineer Toledo,  Lucas  Co.,  O. 

I 

Wileman,  E.   D Civil  Engineer  and  Surveyor Massillon,  Stark  Co.,  O. 


Honorary  Members. 


NAME. 


Bl'SINESS. 


RESIDENCE. 


George  H.  FroRt New  York  City. 

John  Graham ' Columbus,  Franklin  Co.,  O. 

R.  W.  McFarland Presi-lent  Miami  Universitv Oxford,  O. 

J,  C.  Mendenhall Supt.  U.  S.  Coast  and  Geodetic  Sur~  Washington,  D.  C. 

vey 

Dr.  Edward  Orton State  (Geologist  and  Pres.  O.  S.  U Columbus,  O. 


TWELFTH  ANNUAL  REPORT 

OF  THE 

OHIO  SOCIETY  OF  SURVEYORS  AND  CIVIL  ENGINEERS. 


THE  Twelfth  Annual  Meeting  of  the  Ohio  Society  of  Surveyors  and  Civil 
Enig^eers  was  held  in  Lyndon  Hall,  at  the  southeast  corner  of  Long 
and  Fourth  streets,  Columbus.  Ohio,  January  20,  21  and  22,  iHf^i. 

The  Society  was  called  to  order  at  7  o'clock  p.  m.,  by  the  president, 
J.  T.  Buck. 

The  exercises  were  conducted  essentially  according;  Ui  the  following 

RROGR  AIVI IVI  e. 

Tl'ESDAY,  JAN  LAKY  20,  <y  A.   M. 

m 

Meeting  of  Trustees  and  Committees  anfl  arranging  of  displayv, 

ti;k.>i»ay,  1 130  I',  M. 
Report  of  Secretarj-.  Key^irt  of  Treasurer. 

Report  of  Trustees.  Kloction  of  McmJxirs. 

Report  of  the  Committee  on  Co'le.     Oliver  H.  H'Xiver,  chnnruin.  Now 
Philadelphia. 

Report  of  Committee  on  Legislation.     H.  F.  lioAcn,  chainnfin. 

*Paper — "Design  for  a  Brick  Arch. '      A.  L.  Morgan,  Av.l.  V^iiy,.  C  f'y 
M.  V.  R.  R..  Zanesville. 

Paper — •■  Rail  way  Surveying  :n   Iv/Uth   Australia. '     E.   U.   V/iNrrnan. 
Massillon. 

Paper — "The  L'iUis-.-r.e  .Southtm  R.  V.   -atA  :•,-.  Hrari'.h';-..  wirJi  .W/;* 
on  Construction. "     Sarr. uel  r ,  k  vi V:   \r,  v.  E :.  ;j  R .  .'  i  -i  ii.  P .  ^o  1 :  v:  r.«: .  K  y 

R#»port  of  ihe  Con:.-r,::*^t  on  Er.;^:r-oer-.:.^.     ^;.a.^.  A    ]  i'\ /,:i   *h/nrm*in 
Sandusky. 

Report  of  Cosin:::-:-*  or.  .-,-.— .■e;."..-.;';      j"    .'/.    '/&:-«:/    fh/iKftft/in   ^li«:v«j- 
land. 

•Net  r« 
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Paper — "What  Knowledge  should  be  Required  of  Surve3ror8  to  Quahtj 
for  Practice."  C.  N.  Brown,  Associate  Professor  Civil  Eng.,  O.  S.  U., 
Columbus. 

Paper — "Land  Surveying."    G.  S.  Innis,  Columbus. 

Paper — "Transit  Points."    John  L.  Cully,  Cleveland. 

Address  of  President    J.  T.  Buck,  Cardington. 

WEDNESDAY,  1 130  P.  M. 

Report  of  the  Committee  on  Drainage.     Harry  L.  Weber,  ekavrman, 

Bucyrus. 

Paper — "Sewer  Plans  for  Dayton."    F.  J.  C.ellarius,  Dayton. 

Paper— "Notes  on  Construction  of  Sewers."  Chas.  A.  Judson,  San- 
dusky. 

Paper — "Separate  System  of  Sewers."    J.  B.  Weddell,  Galion. 

Paper — "Permanent  Drainage."    D.  W.  Sietz,  Ottawa. 

WEDNESDAY,  ^  P.  M. 

Lecture— "Stored  Power  of  the  World."  Dr.  Edward  Orton,  State 
Geologist,  Columbus. 

THURSDAY,  JANUARY  22,  8:30  A.  M. 

Report  of  Committee  on  Highways.  Thos.  R.  Wickenden,  ehairtnan, 
Toledo. 

Paper — "Improvement  and  Protection  of  our  Domestic  Water  Supply." 
J.  B.  Strawn,  Salem. 

♦Paper — "Photography  for  Engineers."    R.  H.  Lee,  Sharon  Center. 

♦Paper — "City  Surveys,"    W.  A.  Ginn,  Bellefontaine. 

♦Paper — "Felling  and  Handling  Large  Trees  on  the   Pacific  Coast/* 
C.  B.  Cook,  Hoquiam,  Washington. 

THURSDAY,    1:30   p.  M. 

Report  of  Committee  on  Blanks  and  Instruments.  F.  M.  Davisson, 
chairman^  West  Manchester. 

Paper — "Brick  Paving."     H.  L.  Weber,  Bucyrus. 

♦Paper — "Correction  and  Protection  of  Streams  with  Fascines  and  Fas- 
cine Levees  on  the  River  Rhine  in  Germany."    P.  J.  Laessle,  Chillicothe. 

Paper — "Substructure  for  Bridges."    W.  K.  Liggett,  Columbus. 

Paper — "Measure."     D.  W.  Pampel,  Sidney. 

Unfinished  business. 

New  business. 

Election  of  officers. 

♦Not  read. 


Report  of  the  Secretary. 


I  have  not  as  yet  written  out  any  rcix>rt  of  the  Secretary.  Inhere 
have  heen  a  few  suggestions  made  in  the  course  of  the  year  that  I  thought 
perhaps  it  would  be  well  to  speak  about  and  see  what  you  thought  was 
proper  to  do.  It  is  very  convenient  in  reaching  the  memljcrR  of  the  profes- 
sion in  the  State  to  have  a  directory,  and  the  suggestion  was  marie  a>KiUt 
the  time  the  last  report  was  printed  that  such  a  directf)ry  l)e  prepared,  but  it 
was  not  taken  up  soon  enough  to  be  acted  up^iu  and  included  in  that  rejKjrt. 
It  could  be  very  easily  managed  by  distributing  pnjpcr  blanks  among  our 
members  in  the  State,  and  let  them  report  the  list  Vt  the  \x:T*ifm  who  prepares 
the  next  report,  and  in  that  way  have  a  full  report  of  all  th'^se  who  are  prac- 
ticing 8urve>'ing  and  civil  engineering.  I  think,  ]jrobably,  such  a  course 
would  add  somewhat  to  the  membership,  because  \vc  would  l>c  able  to 
reach  them  with  circulars  and  invitations,  and  it  would  Ix:  sr>me  afivantage 
in  extending  our  acquaintance,  and  it  seems  to  nie  it  would  Ix:  a  very  proj^.-r 
thing  to  da 

There  have  been  a  number  of  circulars  sent  out  during  the  year,  s^ime 
in  regard  to  reports.  We  have  quite  a  stock  of  old  re|y>rts  on  han'1,  and  the 
attempt  was  made  to  get  these  out  among  the  memlKrrs  who  wanted  them, 
to  make  them  valuable  for  whatever  information  they  contain.  Of  course, 
they  are  not  valuable  stored  in  the  otiice  of  the  Secretary.  There  is  htill 
quite  a  supply  there  that  have  not  lx:en  called  for.  I  supjxise  it  is  always  a 
good  plan  to  keep  somewhat  of  a  file  of  our  own.  as  calls  are  frer|:ientl y  n.a'ie 
to  fill  sets  and  some  sales  are  made.  The  Se'  retary  h.v!  one  application  for 
a  set  of  our  reports  Vj  go  to  Japan,  to  a  gra'!-:a*.e  of  tiic-  f  ':,ivt;T\:ty  of  'J  ok:o. 
this  year. 

In  regard  to  the  names  of  the  officers  that  arc-  ^:s!:aj!y  priiiV;'!  in  the  re- 
port, another  suggestion  was  made  That  th';  ojtg'/;:.;^  and  in'jfU.iTi'/^  orftcers 
ought  to  be  printed  in  the  re7x.rt,  properly  'ies:xriaV:d  a.  a  jj'x/'i  Tnnr.y  or 
some  at  least,  wish  to  know  these  fact.s,  and  the  ofhcc-r-.  v/ho  c'/.'ne  j:.  .v  *:.;■. 
annual  meeting  are  the  j>eri>^^r.s  who  have  had  the  I';a-.t  v^  do  •Ai*.)i  *h':  •<  jy;;*. 
as  furnished  to  the  members.  That  s-ggestiori  was  :.'.a'!e  las?  y«;ar  o^;»  r.ot 
in  time  to  carry  it  out.  The  rep^-»rt  tar.  a'ways  ':>;  y/*\*^,:,  o;t  ;>.":••/  «::i?:v  irj 
the  year,  if  the  members  who  furr.:-h  pa;/trs  w:'.'. ;/: vc-  •?.';:/*  y.'ttiiy.y  *•,  th«: 
Secretary  as  soon  as  they  are  rea^-.  ar.'l  not  carry  thcv^  t/.a/  V/  \^:  i*  v/r  j» 
ten,  or  revised  perhaps,  a- 'i  vj:r.*:t:~es  thfry  r.'rvc.'  '/.'*■  ''-' ^  '-^^  ■'■••'  •iJ''^ 
after  a  good  deal  of  delay  the  z^y.'T.  ha-,  ^o  ■/*;  \,'*.':.*-'\  v..*;io\;«  vj^^^.^iV. 
them  in.  I  think  the  zvyjr.  H':*iZ':  year  vr:.':  V;  o-t  v.-  //.t.':  *..:,«:  ;.'i  M.»."  u 
withont  any  trouble  at  all.  :f  a  l.ttie  care  -.a.,  •^^c*:*  .:,  i.-^t.','/  •■.•:  p.-.^vfr. 
properly  prepared  ar.'i  t-rrie*':  :r.  as  yy^r.  as  t:-«;  rr.«:c-t.r.;j  .\  ',/•.:  Jr.  •;.;»• 
way  ^riiatever  there  is  iz  th«:  rc-v^rt :.-.  the  v.iy  of  •.  ;•////:.*.',:.  *:.u\  .-.  '/y/\  .-. 
available  to  all  the  scrr.bers  rorprt-.t:  .e  ir.  *:.«:  *.o-^  of  ':;•  vy.*;.  •.;/  /'a;  a;.': 
it  does  ss  credit  w:th  the  s/y.iet:e«  of  ot:.*r:  -j^^^kk 
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There  was  an  innovation  this  year  in  distributing  the  reports.  Heretofore 
they  have  waited  until  nearly  the  end  of  the  year  and  then  sent  them  out  in 
bundles,  express  charges  following  the  bundles.  This  year  they  were  dis- 
tributed as  soon  as  they  reached  the  Secretary  by  United  States  mail,  and 
postage  prepaid,  of  course,  which  seemed  an  advantage,  and  I  think  there 
is  no  reason,  except  financial  reasons,  why  that  could  not  be  done  every  year, 
and  with  our  membership  there  ought  to  be  no  trouble  about  the  finances. 
I  have  the  treasurer's  report,  which  I  might  read  at  this  time: 

REPORT  OF  THE  TREASURER. 

CoLUMMus,  O.,  January  22,  1891. 

To  the  Officers  and  Members  of  the  Ohio  Society  of  Surveyors  and  Civil 
Engineers : 

Gentlemen— I  herewith  submit  the  following  statemen.  of  the 
receipts  and  expenditures  of  the  Society  during  the  year  1890  as  follows, 
to- wit: 

RECEIPTS. 

Received  from  the  sale  of  Annual  Reports $  19  22 

Received  from  Membership  Fees 21  00 

Received  from  Annual  Assessments  for  year  1888 $    3  00 

Received  from  Annual  Assessments  for  year  1889 20  75 

Received  from  Annual  Assessments  for  year  1890 147  00 

Received  from  Annual  Assessments  for  year  1891 108  00 

287  75 

Received  from  Advertisements  for  year  1889 72  50 

Received  from  Advertisements  for  year  1890 175  00 

247  50 

Total $575  47 

EXPENDITURES. 

For  labor  bundling  Reports $    i  50 

For  printing  Annual  Reports  for  i8(/),  1,200  copies $157  54 

For  Plates  for  Annual  Reports  for  1S90 27  00 

For  nine  Boxes  for  distributing  toother  societies 2  00 

186  54 

For  other  printing  and  stationery 37  34 

For  Stenographer's  fees  for  meeting  ot  1S89 42  80 

For  Stenographer's  fees  for  meeting  of  1890 44  i6 

Drayage i   10 

Expressage 37  25 

Postage 50  40 

Cash  advanced  by  F.  J.  Sager,  as  per  last  statement 23  38 

$424  47 

Cash  balance  in  hand $151  00 

Julian  R.  Griugs, 
Secretary-Treasurer,  189a 
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DISCUSSION. 

Mr.  Cully:    There  are  two  very  admirable  suggestions  made  by  the 
Secretary.    One  is  in  regard  to  the  printing  of  the  annual  publication.  Now, 
there  is  no  State  society  that  I  know  of  which  stands  so  prominently  before 
the  public  as  the  Ohio  Society,  And  there  is  nothing  that  will  contribute 
more  to  that  prominence  than  to  have  our  reports  out  early  in  the  season 
and  I  think  the  Secretary  properly  states  it  that  this  report  might  come  out 
in  March.     The  fact  of  it  is,  the  reports  have  usually  come  out  about  the 
middle  of  the  year,  and  it  is  very  desirable  that  this  report  come  out  early, 
so  I  suggest  to  the  members  who  have  papers  or  reports  to  make  that  if  they 
are  not  prepared  to  send  them  in  immediately,  if  they  require  any  revising. 
that  they  be  revised  at  once.     Now  as  to  the  other  suggestion,  in  regard  to 
a  register  of  all  the  engineers  and  surveyors  uf  the  State:  Incidentally,  it 
^vould  be  an  advantage  to  the  society  to  know  the  surveyors  of  the  State, 
and  the  engineers  as  well.     Outside  of  that  there  is  an  advantage  to  the  pro- 
fession; for  instance,  a  gentleman  that  lives  in  a  populous  district  frequently 
requires  surveys  or  engineering  operations  in  other  parts  of  the  State,  and 
is  not  able  himself  to  supervise  the  work  personally ;  he  would  like  a  sur- 
veyor or  civil  engineer  at  a  particular  locality,  the  nearer  this  locality  to  the 
work  that  is  to  be  done  the  better ;    as,  for  instance,  we  may  want  a  survey 
made  of  a  piece  of  land  that  belongs  to  an  individual  in  the  community 
"where  you  live.     You  are  not  able  to  go  yourself,  but  if  you  knew  of  a  sur- 
veyor near  at  hand  you  would  send  and  get  him,  and  this  registry  would  be 
an  aid  to  the  profession  that  way  as  well  as  others,  and  if  the  labor  is  not  too 
much  I  hope  the  register  will  be  made  this  year. 

Mr.  Wickenden — Mr.  Chairman:  I  appreciate,  and  I  think  we  all  do, 
the  admirable  advance  made  this  year  in  the  work  of  the  Secretary  and  those 
managing  the  Society.  There  is  one  little  thing  which  might  perhaps  be 
desirable,  and  which  would  not  cost  very  much.  It  has  been  the  custom 
that  a  list  of  the  different  committees  shall  be  placed  in  the  annual  rei)ort. 
We,  perhaps,  do  not  have  the  annual  reports  always  on  our  desk,  and  proba- 
bly don't  know  just  where  we  can  get  them  at  the  time  we  want  them,  and 
this  suggested  itself  to  me :  that  if  a  list  of  the  committees  could  be  printed 
separately  and  sent  before  the  report,  that  it  might  be  advantageous  both 
to  the  members  of  the  committee  and  the  mcmljers  of  the  Society. 

Mr.  Cully:     I  would  say  that  I  think  that  is  a  very  good  suggestion.     I 

was  not  at  the  meeting  la&t  year,  and  the  query  in  my  mind  was :  who  are  on 

the  different  committees  ?  Late  in  the  season  I  found  that  I  was  on  a  certain 

committee,  and  it  made  it  late  for  me  to  prepare  any  notes  for  report**.     Of 

course,  the  same  was  true  with  other  gentlemen.     If  the  committees  could  be 

notified,  as  of  course  there  are  some  persons  on   the  committees  that  are  not 

at  the  annual  meeting,  they  could  go  to  work  at  once  to  prepare  f(.>r  their 

particular  report,  and  in  that  way  a  full  report  could  be  got  out  at  an  early 

date  and  in  this  way  a  great  deal  of  work  could  \ye  saved  to  the  chairman  of 

the  committee. 

Mr.  Bowen — Mr.  Chairman :   While  this  all  seems  very  well,  I  think  we 
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ought  to  recognize  one  fact:  that  our  secretary  in  years  past  has  been  in  the 
habit  of  performing  his  duties  gratuitously,  and  while  this  may  be  a  good 
idea,  we  are  adding  considerably  more  work  to  that  individual,  for  whic^  he 
gets  nothing.  I  don't  think  we  ought  to  do  that,  unless  some  good  reason 
can  be  assigned  why  it  ought  to  be  done.  Now.  in  forming  these  commit- 
tees it  has  been  the  custom  for  years  past  for  the  president,  in  making  np 
the  committees,  to  consult  tlie  members  before  the  committee  was  definitely 
made  up,  and  get  their  consent  to  act,  especially  as  chairman  of  the  commit- 
tees— get  the  consent  of  all  of  them.  Now,  in  doing  this,  all  the  members 
of  the  committee  certainly  know  that  it  is  desired  to  have  them  on  the  com- 
mittee, and  when  they  are  appointed  they  certainly  know  it  They  may 
forget  it.  but  if  the  idea  of  having  the  report  brought  out  at  an  early  day  is 
carried  out  and  the  committees  are  in  the  report,  that  certainly  brings  it  to 
their  attention  early  enough.  If  it  comes  out  in  March  that  is  quite  soon 
enough,  and  the  idea  of  the  secretary  being  required  to  get  up  and  send  out 
special  notices  to  the  committees  I  think  is  giving  him  more  work  than  is 
necessary. 

Mr.  Cully — It  strikes  me,  Mr.  Chairman,  that  it  would  not  be  very  much 
work  for  the  secretary  to  send  out  a  postal  card  to  the  chairmen  of  the  sev- 
eral committees. 

Mr.  Wickenden — I  don't  think  Mr.  Bowen  just  gets  the  idea  I  had  in  my 
mind,  which  was  more  particularly  that  the  list  of  committees,  which  may 
be  included  in  the  annual  report,  might  also  with  profit  be  separated,  so  that 
it  could  be  preserved  separate,  or  be  carried,  perhaps,  in  the  pocket  if  de- 
sired, for  the  reason  that  if  we  had  the  interest  of  the  society  in  our  mind 
we  might  be  able  to  keep  the  list  of  committees  before  us,  and  if  desirable, 
or  necessary,  correspond  with  them  from  time  to  time,  when  the  report 
might  be  in  our  library  and  we  might  overlook  that 

Mr,  Bowen — While  we  are  on  the  subject  of  the  report,  it  would  proba- 
bly be  well  to  decide,  if  we  can,  about  this  directory.  Now.  the  first  thing  to 
be  determined  is,  how  is  it  to  be  compiled?  What  will  be  the  probable  expense 
of  it,  and  if  it  is  to  be  an  additional  expense  whether  there  is  any  fee  to  be 
charged  for  enrolling  a  name  in  this  directory  or  not,  or  whether  there  is 
any  idea  or  estimate  to  be  made  as  to  what  the  additional  cost  would  be  ?  I 
fear,  however,  that  whatever  we  may  decide  upon  in  this  particular,  it  will 
delay  the  publication  of  the  report.  If  we  undertake  to  get  a  response  from 
all  the  engineers  in  the  State  in  order  to  enroll  them  in  that  directory,  I 
think  probably  that  there  will  be  some  who  would  be  quite  tardy  in  sending 
in  their  order.  I  think  all  this  should  be  considered  and  decided  upon,  so 
that  the  secretary  will  know  how  to  proceed  in  the  matter. 

Mr.  Davisson — I  think  this  was  brought  up  several  years  ago  and  the 
request  was  made  in  this  way,  that  some  one  present  from  each  county, 
who  was  a  member  of  the  society  or  known  in  the  county,  get  them  to  fur- 
nish a  list  of  all  the  names  to  the  secretary.  I  know  that  was  done  and  I 
remember  we  had  it  in  one  of  the  reports.  I  forget  which  report  it  was,  but 
it  was  done  something  like  five  or  six  years  ago.     I  don't  see  why  that  could 
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mAbe  done  now.  and  t(  there  ore  members  (roni  the  different  counties  heri 
Ihey  (tnild  funiish  these  names  without  any  further  delay. 

Mr.  MDoiMr — I  have  been  listening  to  this  diKCUssi'.ia  for  some  time,  a 
while  I  read  in  the  good  book  that  it  is  more  blessed  to  (pve  than  tc 
I  am  Mtber  of  the  opinion  that  we  members  who  come  here  acd  join  this 
•OEiety  ttDd  spend  otir  money  and  time  and  use  our  efforts  to  promote  the 
giood  o(  the  engineering  business  and  surveying  of  the  State  of  Ohio,  that 
tf  there  is  any  gratis  advertising  to  be  done  in  our  reports  for  anybody,  that 
wc  are  the  gentlemen  that  are  going  to  be  benefitted  by  it  first,  and  I  don't 
know  that  I  shall  run  around  over  Tuscarawas  county,  and  part  of  Coshoc- 
ton, to  hunt  up  names  and  insert  them  in  any  directory  that  this  societymay 
•ee  fit  to  print,  I  don't  really  see  any  propriety  in  doing  so.  Another  book 
bass^d.  "Be  true  unto  yourself,  and  it  follows,  as  day  the  night,  that  you  ci 
not  be  false  to  anyone." 

Mr,  Bowen — Now.  it  follows,  that  if  al!  this  thing  was  to  be  done  g 
tnltously,  Mr.  Hoover  is  exactly  right,  but  if  it  could  be  done  as  a  n 
btisiness.  and  would  be  any  relief  to  the  financial  part  of  our  society,  then  il 
might  be  well  enough  to  look  to  it. 

The  Chair — Gentlemen,  are  there  any  further  remarks  to  be  made  upr 
the  snggestions  that  you  have  made?  If  not,  we  have  finished  the  p 
gramme  of  thts  afternoon.    It  is  now  about  lo  o'clock. 

Mr.  Hoover^l  would  remark  that,  as  chairman  of  the  committee  of  tl 
code,  if  the  secretary  would  read  the  names  of  the  brelhrca  that  compose 
tliat  committee.  Brother   HoU  is   one  of  them,   he   and  myself  will  be  a 
the  American  House  to  the  morning,  and  meet  the  committee  and  make  our 
report,  if  we  can  get  together  a  majority  of  them. 

At  this  point  the  secretary  read  the  list  of  the  committee  on  code. 

Mr.  Hoover — Brother  Holl  and  myself  wil!  be  at  the  American  Houaeln^ 
the  morning  in  the  back  part  of  the  othcce,  ready  and  primed  for  anything 
Ihat  may  be  laid  before  us. 

Mr.  Wickenden — Mr.  Chairman,  I  had  supposed,  until  a  few  moments 
■go,  that  our  secretary,  upon  whom  must  necessarily  devolve  a  very  large 
amoant  of  labor,  received  some  compensation.  I  believe  he  did  a  few  yeara 
ago.  I  don't  know  whether  It  was  ever  paid  or  noL  It  seems  to  me  it 
WDutd  be  a  question  that  the  trustres  might  wel!  discuss  whether  Ihatshoiild 
not  be  renewed,  even  if  it  is  required  that  the  members  should  pay  a  little 
more  aimnul  assessment.  I  don't  think  we  shoujd  require  any  man  to  give 
of  bis  time,  labor  and  ability,  to  compile  such  a  book  as  our  annual  repnrt. 
cortekponding  with  the  various  similar  soaeties  of  other  states,  to  attend  to 
the  distrihuiifin  of  such  a  number  of  reports  as  we  have  had  during  the  past 
jtai  for  nothing.  I  don't  know  how  the  rest  of  the  mcrabera  would  feci,  but 
I  woold  be  willing  to  pay  my  share  of  the  cosL 

A  member — 1  don't  know  as  I  would  tie  ijuite  as  selfish  m  that  matter  as 
Ht.  Hoover  has  been,  and  I  think  it  would  be  a  go(>d  idea  to  make  this  kind 
of  a  niggestioit.  that  if  the  secretary  of  this  society.  wb<ievtT  he  may  b«.  i( 
Uf.  Griggs  for  anoither  year,  finda  that  the  fioanoesaie  sudi  tliaca.di' 
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of  that  kind  can  be  published  let  him  exercise  his  own  judgment  in  the  mat- 
ter. I,  for  my  part,  think  it  would  be  a  good  thing,  and  I  think  he  could 
notify  some  one  member  in  each  county  in  the  State,  or,  as  was  said  a  mo- 
ment ago,  let  the  members  in  the  different  counties  who  are  here  g^ve  the 
names  from  that  county. 

Mr.  Nicholson — Mr.  President,  I  would  make  a  motion  to  that  effect, 
that  the  secretary  be  directed  to  compile  a  directory  and  publish  it,  if,  in  his 
judgment,  he  thinks  the  finances  of  the  society  will  stand  it 

A  Member — I  second  the  motion. 

Mr.  Bowen — Mr.  Chairman :  Before  taking  a  vote  upon  that,  I  would 
like  to  amend  that  motion  by  first  permitting  the  secretary  to  make  a  charge 
for  his  own  services  and  pay  himself  what  it  is  fairly  worth,  in  the  judgment 
of  the  trustees,  and  then  if  there  is  any  surplus  left  devote  it  to  this  outside 
missionary  work. 

Mr.  Hoover — And  then  try  to  assess  it  on  those  fellows  who  never  pay 
a  cent 

Secretary  Griggs — In  regard  to  the  expenses  of  a  directory,  it  seems  to 
me  that  that  would  be  very  little,  as  I  suppose  it  would  be  published  in  the 
annual  report  with  the  names  of  the  members.  In  some  of  the  reports  which 
have  been  published  I  think  a  list  is  contained  of  all  the  engineers  and 
surveyors  in  the  State,  and  a  star  opposite  the  names  of  those  who  were 
members  of  the  society,  and  a  note  to  indicate  that  that  is  the  fact,  and  the 
work  of  compiling  this,  if  the  members  would  take  it  up.  if  they  thought 
best  to  do  it,  would  not  be  very  much,  because  they  would  do  the  work.  Of 
course,  some  names  would  be  duplicated  if  all  the  members  took  an  active 
interest  in  it,  but  they  could  be  separated  and  the  name  inserted  but  once, 
and  it  would  only  cost,  with  the  balance  of  the  report,  one  dollar  per  page. 
That  would  be,  substantially,  all  the  expense  connected  with  it — the  addi- 
tional pages  it  took  in  the  report  and  some  little  time  for  the  secretary.  In 
regard  to  the  finances  of  the  society,  if  the  secretary  properly  attends  to  his 
duties  and  solicits  advertisements,  a  very  good  class  of  advertisements  can 
be  obtained.  The  labor  of  the  secretary  is  considerable.  I  do  not  regret 
anything  that  I  have  done  for  the  society  this  year ;  it  has  been  somewhat  of 
a  pleasure  in  some  respects.  I  have  made  a  good  many  acquaintances  that 
I  consider  valuable,  and  I  have  had  the  hearty  assistance  and  co-operation 
of  some  of  the  members,  nearly  all,  as  far  as  they  were  called  upon,  and  the 
duties  have  been  lighter  In  that  respect.  I  wish  to  take  this  occasion  to 
thank  the  members  of  the  society  for  their  co-operation,  and  it  might  be 
proper,  and  I  think  it  would  be  another  year,  to  have  a  salaried  secretary ; 
but  inasmuch  as  my  predecessors  have  served  without  pay,  I  prefer  to  do  so 
this  time,  and  I  am  not  a  candidate  for  re-election,  as  you  know  my  duties 
will  not  permit  me  to  attempt  it  for  another  year. 

A  Member— I  second  the  amendment  of  Mr.  Bowen. 

Mr.  Wickenden — Perhaps  that  can  be  stated  so  that  I  can  understand  it 
a  little  better.     Mr.  Bowen,  will  you  make  that  statement  again  ? 

Mr.  Bowen — Will  the  gentleman  please  state  his  motion  again. 
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Mr.  Nicholson — My  motion  was  that  the  secretary  be  instructed  to  com- 
pile a  directory  of  the  engineers  and  surveyors  of  the  State  of  Ohio,  if  in  his 
judgment  he  thinks  the  finances  of  the  society  would  stand  it 

Mr.  Bowen — My  motion  was  to  this  effect,  if  I  remcml>er  it  rightly,  that 
the  secretary  first  make  out  a  bill  for  his  own  services  and  pay  himself  what 
they  are  justly  worth,  in  the  judgment  of  the  tnistees.  and  then  if  there  is 
any  money  in  the  treasury  to  devote  it  to  outside  missionary  work. 

Prof.  Brown — I  wish  to  second  Mr.  Bowen  s  amendment,  and  I  know 
from  experience  some  of  the  work  about  the  secretaryship.  I  tried  to  do  it 
for  two  years,  and  I  served  without  salary,  as  Mr.  Griggs  has.  The  first 
year  I  was  secretary  we  published  the  eighth  annual  report,  I  believe.  It 
was  a  very  large  one.    That  wa<;  the  first  one  I  undertook. 

Secretary  Griggs — It  was  the  ninth. 

Prof.  Brown — The  ninth,  very  well.  And  it  was  the  largest  one  we  ever 
published,  containing  a  number  of  cuts.  It  was  a  very  expensive  report,  and 
a  very  good  one.  Mr.  Thompson  and  Mr.  Jennings  had  worked  up  the  ma- 
terial, and  all  I  had  to  do  was  to  get  it  in  shai)e  and  publish  it.  But  the 
work  of  the  secretary  is  much  "greater  than  the  majority  of  the  members 
think  it  is.  There  is  lots  of  work  about  it,  and  I  don't  think  a  man  should 
be  asked  to  do  it  for  nothing,  especially  a  man  who  is  in  active  practice  and 
whose  time  and  every  power  is  worth  money,  and  I  think  with  Mr.  Bowen 
that  we  ought  first  to  pay  our  secretary  and  then  do  this  outside  missionary 
work. 

Mr.  Cully — There  is  a  good  deal  said  about  the  outside  missionary  work, 
as  though  it  were  quite  a  financial  problem.  Now,  I  anticipate  that  the 
amount  of  work  necessary  to  get  up  this  directory  is  not  considerable.  The 
secretary  could  have  a  number  of  postal  cards,  enough  to  cover  the  member- 
ship of  this  society,  and  mail  them  to  the  members  and  have  them  return 
within  a  reasonable  length  of  time  the  names  of  all  the  surveyors  that  they 
know  of,  not  already  members  of  the  society,  and  this  list  could  be  compiled 
in  alphabetical  order.  It  strikes  me  that  this  is  not  a  very  considerable 
amount  of  work.  Of  course  we  all  recognize  the  fact  that  the  secretary's 
positicm  is  not  an  easy  one. 

The  question  then  coming  up,  on  the  motion  of  Mr.  Bowen,  it  was  car- 
ried- 

The  question  then  being  upon  the  amendment  of  Mr.  Nicholson,  as 
amended,  it  was  also  carried. 

The  Chair — What  is  your  further  pleasure  to-night?    If  there  is  nothing 
further,  a  motion  to  adjourn  will  be  in  order. 

A  Member — Mr.  Chairman,  I  move  we  adjourn.     The  motion  being  sec- 
onded, was  carried. 


President's  Address. 


Members  of  the  Ohio  Society  of  Surveyors  and  Civil  Engineers. 

Gentlemen:  It  is  my  duty  and  pleasure  to  welcome  you  here  to-day,  at 
this  the  twelfth  annual  meeting  of  our  society. 

You  have  again  assembled  to  hear  an  account  of  the  work  during  the 
past  year,  to  exchange  fraternal  greetings,  compare  notes,  discuss  matters  of 
interest  that  will  be  introduced  by  the  chairmen  of  the  standing  committees, 
and  various  papers  of  the  society,  and  store  up  useful  knowledge  for  future 
use. 

The  reports  in  detail  of  the  secretary  and  treasurer  present  to  you  in  the 
dullest  manner  all  the  facts  which  are  essential  to  a  perfect  knowledge  of  the 
past  year's  operations,  and  they  show  a  most  encouraging  state  of  affairs. 

Pew  societies  or  corporations  that  are*  inaugurated  ever  fulfill  the  expec- 
tations of  their  founders,  but  the  Ohio  Society  of  Surveyors  and  Civil  Engri. 
neers,  as  organized  and  vitalized,  presents  this  remarkable  anomaly  of  having 
achieved  a  permanent  success  which  surpasses  the  expectations  of  its  found- 
ers. 

When  we  look  back  and  trace  the  history  of  this  society,  with  its  small 
beginning  in  this  city  in  1880,  we  find  ample  reason  for  congratulations  at 
the  result  of  our  labors,  and  in  the  happy  circumstances  that  have  attended 
the  meetings. 

In  all  that  period  of  eleven  years,  some  of  us  now  present  have  been 
favored  to  work  harmoniously  together,  with  not  an  adverse  word  to  disturb 
the  pleasures  of  our  intercourse,  and  we  may  refer  with  satisfaction  to  the 
results  of  our  efforts,  thus  advancing  the  cause  of  the  profession  among  our. 
fellows. 

I  propose,  in  this  brief  address,  to  say  something  of  a  profession  to  which 
the  most  of  my  life  has  been  devoted — and  I  may  have  some  difficulty  in 
making  it  interesting ;  but  I  have  chosen  it  because  it  is  a  subject  I  ought  to 
be  more  familiar  with  than  any  other.  I  propose  to  say  something  on  its 
origin,  its  work  and  kindred  topics. 

Rapid  as  has  been  the  growth  of  knowledge  and  skill,  as  applied  to  the 
art  of  the  engineer  during  the  last  century,  we  must,  if  we  would  trace  its 
origin,  seek  far  back  among  the  earliest  evidences  of  civilization.  In  early 
times,  when  settled  communities  were  few  and  isolated,  the  opportunities  for 
the  interchange  of  knowledge  were  <icanty  or  wanting  altogether.  Often 
the  slowly  accumulated  results  of  the  experience  of  the  wisest  heads  and  the 
most  skillful  hands  of  a  community  were  lost  in  its  downfall.  Inventions  of 
one  period  were  lost  and  found  again.  Many  a  patient  investigator  has  pur- 
zled  his  brain  in  trying  to  solve  a  problem  which  had  yielded  to  a  more  for- 
tunate laborer  in  the  same  field  some  centuries  before. 

The  Eg}'ptians  had  a  knowledge  of  metallurgy,  much  of  which  was  lost 


/ 


At 


t 


PRBBIDB-Vr'S 

ring  Uie  years  of  decUue  wlijch  followed  the  golden  age  of  tbeir  civiliza- 
bn.    The  art  of  caslJus  bronxe  over  iron  was  known  to  the  Assyrians, 
utigb  It  has  only  lately  been  introduced  into  modern  metallurgy,  and  pat- 
~~Sats  were  granted  in  i6oy  fur  processes  t-onnecled  with  the  manufacture  of 
IClttss.  which  had  been  practiced  centurieas  before- 

Again  and  again  engineers,  as  well  as  others,  have  made  mistakes  from 

not   linowiiig  what  those  had  done  who  had  gone  centuries  before,  and  have 

ha«l  the  Mune  difBculttes  to  contend  with.     In  the  long  discussion  which  tooli 

I'li&cc  IS  to  the  practicability  of  making  the  Suez  canal,  an  early  objection 

Was  bronght  gainst  it  that  there  was  a  difference  of  level  of  thirty-two  and 

•ii>«-half  feet  from  the  level  of  the  Red  sea  and  that  of  the  Mediterranean. 

'-*ptnce  at  oncedeclarod  that  such  could  not  be  the  case,  (or  the  mean  level  of 

the  seA  was  the  same  on  all  parts  of  the  globe.     Centuries  before  the  time  of 

'■*place  the  same  objection  had  been  raised  against  a  project  for  joining  the 

s  of  these  two  seas.     According  to  the  old  Greek  and  Roman  histori 

I  u-as  a  (ear  of  flooding  Egypt  with  the  waters  of  the  Red  sea  that  made 

f^o*.  and  in  later  times  Ptolemy,  hesitate  to  open  the  canal  between  Suer 

'  thr  Nile.     Yet  the  canal  was  made  and  in  use  some  centuries  before  the 

of  Darius.     Strabo  tells  us  that  the  same  objection  wai  made  by  his 

""Kinesis  K>  Demetrius,  who  wished  to  cut  a  canal  through  the  Isthmus  of 

Corimj,  some  two  thousand  years  ago.     But  Strabo  dismissed  at  once  this 

■oca  of  a  difference  of  level,  agreeing  with  Archimedes  that  the  force  of  grav* 

ily  spreads  the  sea  equally  over  the  earth. 

It.  has  frequently  been  ascertained,  though  apparently  with  little  truth, 
''•**  ttie  science  of  geometry  and  surveying  was  tirst  cultivated  in  Egypt,  in 
**'*t^nt«  to  measurements  of  the  land,  to  recover  and  perpetuate  the  land- 
iB«rl(s  annually  destroyed  by  the  inundation  of  the  Nile,  a  river  said  to  over- 
H'"rtf  xY^g  greater  part,  if  not  the  whole  of  the  Egj'ptian  delta,  a  tract  of  allu- 
"^^  'and  numbering  millions  of  acres,  and  upon  which  the  proud  river  leaves 
•  *-l»ia  scale  of  mud  every  year,  which  mud  it  brings  from  the  wash  of  the 
'"'^^antaifl  streams  of  southern  and  central  Africa. 

Thales.  of  Miletus,  who  lived  about  600  B,  C,  is  among  the  first  con- 
"blog  whose  attainments  in  mathematical  knowledge  we  have  any  authen- 
'  infOTmation.     About  two  centuries  later  the  Platonic  school  was  founded. 
It  is  one  of  the  most  memorable  epochs  in  the  history  of  survey- 
Its  founder,  Plato,  made  several  important  discoveries  in  mathemat- 
P"*  %bich  he  considered  the  chief  of  sciences.     A  celebrated  school,  in  which 
e«t  improvement  was  made  in  geometry,  was  established  about  300  B.  C. 
*  this  school  the  celebrated  Euulid  belonged. 

Cotild  we,  iu  these  days,  summon  the  shades  of  Plato,  Eudoxus  and 
^clid,  and  demand  of  them  an  answer  to  such  questions  as  our  subject  sug- 
I.  with  whiit  rapture  would  we  listen  to  the  storied  legends  and  strange 
,ilitians  regarding  juimeval  man  '.  How  eagerly  and  bow  gratefully  we 
^Onld  drink  iu  Egypt's  ancient  story,  as  understi>od,  and  current,  when  Ihey 
re  studying  philosophy  under  priestly  masters  on  the  banks  of  the  Nile, 
d  is  the  marble  halls  of  Hcliopolis,  or.  perhaps,  beneath  the  massive 
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pillars  of  the  very  Temple  of  the  Sun,  where  now  stands  that  single  lonely 
obelisk,  mournfully  telling  the  wondering  on-looker.  the  pilgrim  from  far-off 
lands,  that  "Once  upon  a  time  a  mighty  city  had  there  stood,  and  marvelous 
things  been  taught.'' 

What  wonderful  achievements  have  been  performed  in  the  arts  of  en- 
gineering, and  what  changes  have  been  produced  in  other  branches  of 
business  within  the  last  century.  Here  is  a  region  where  once  dwelt  two 
widely-separated  races — types  of  two  epochs  and  two  social  conditions 
equally  far  apart  On  the  one  hand  is  the  dusky  Indian,  with  the  forest  and 
prairie  for  his  scene  of  action,  the  bow  and  the  tomahawk,  the  bark  canoe 
and  the  snow  shoe,  the  wigwam  and  the  painted  skin,  the  pipe  and  the  string 
of  wampum  for  his  sole  wealth,  protection,  shelter  and  ornament  On  the 
other  hand,  an  entirely  different  race,  with  all  the  appliances  of  civilization. 
Between  these  great  extremes  there  is  nothing  intermediate.  The  palace 
displaces  the  wigwam,  the  steamer  the  canoe,  the  railroad  the  narrow  trail. 
Antiquity  and  To-day  sit  side  by  side.  For  the  red  man  there  is  no  history — 
what  he  is  now  he  was  of  old.  But  there  must  be  a  history  of  civilization, 
for  it  is  a  gjrowth — the  expression  and  result  of  a  long  and  eventful  struggle. ' 
Yet  there  are  no  traces  of  this  struggle  or  this  growth. 

The  first  essential  qualification  of  the  surveyor  is  to  become  conversant 
with  the  mathematical  rules  for  the  accurate  solution  of  the  various  prob- 
lems that  may  arise  in  his  practice,  and  next  to  understand  the  legal  require- 
ments as  adopted  by  the  government  and  established  by  the  courts,  so  that 
what  work  he  may  do,  ynll  stand  the  test  in  litigation  and  of  those  who 
may  be  called  upon  to  inspect  his  work.  We  must  keep  abreast  of  the  times, 
should  read  engineering  journals  for  new  ideas  and  attend  our  annual  meet- 
ings for  fresh  inspiration.  No  one  will  deny  that  we  have  ample  room  for 
improvement  Let  us  then  all  unite  and  carry  on  the  good  work  to  elevate 
our  standard  of  practice,  and  use  every  effort  to  attain  that  standard.  It 
may  be  well  to  consider  for  a  moment  what  elevating  our  calling  means : 
Hi)(her  art,  broader  views,  honorable  and  strict  integrity  in  all  our  dealings. 
In  our  calling,  as  in  all  others,  breach  of  professional  courtesy  should  not 
be  tolerated.  He  who  violates  this  unwritten  law  of  honor  never  has  the 
trjstful  esteem  of  other  members  of  the  profession,  nor  the  full  confidence 
of  those  whom  he  serves.  We  should  educate  the  young  men  who  are  to 
succeed  us  in  this  business.  As  we  train  the  young  men  and  boys  in  our 
employ,  so,  in  a  great  measure,  they  will  conduct  the  future  business. 
Therefore,  we  should  be  careful  to  start  right.  To  be  a  successful  engineer 
a  youno:  man  should  have  a  good  education,  and  in  addition  he  should  have 
a  ta<te  for  the  profession.  This,  combined  with  a  good  business  training 
and  strict  application  will  produce  the  desired  result  in  most  instances ;  but 
not  in  all,  for  in  one  sense  engineers,  like  poets,  are  bom,  not  made.  And 
here  I  would  like  to  give  a  word  of  advice  to  the  young  man  who  ^nshes  to 
engage  in  the  business:  The  engineer's  path  is  not  all  roses  without  thorns; 
neither  can  you  be  a  successful  engineer  without  hard  work,  perseverance 
and  strict  application  to  business.      Very  many  young  men  of  to-day  think 
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they  would  like  to  go  into  the  business  because  it  is  nice,  easy  work,  soon 
learned  and  lots  of  money  to  be  made.  There  can  be  no  greater  mistake ; 
to  learn  the  business  requires  a  life-time  study.  An  old  friend  said  to  me  that 
he  had  been  over  fifty  years  at  the  business,  but  was  only  an  apprentice 
yet 

In  conclusion,  I  desire  to  say  that  to  your  laborious,  earnest  and  faith- 
ful secretary  much  of  the  year's  success  is  due.  There  are  a  number  of  im- 
portant papers  and  reports  that  will  be  presented  for  discussion  during  the 
meeting,  in  which  I  trust  you  will  all  take  part.  I  will,  therefore,  not  detain 
you  longer.     I  thank  you  for  your  attention. 


Report  of  Board  of  Trustees. 


To  the  Ohio  Society  of  Surveyors  and  Civil  Engineers  : 

Gentlemen — The  Board  of  Trustees  of  said  Society  would  respect- 
fully report  that,  in  compliance  with  their  duties,  they  have  examined  the 
books  and  accounts  of  the  Treasurer  and  found  them  correct     We  also  fix 
the  annual  assessment  per  member  for  1891  at  three  dollars. 
Respectfully  submitted 

B.  F.  BowEN, 

C,  N.  Brown. 


Electicin  of  New  Members. 


The  Secretary  read  the  following  names  that  had  been  proposed  for 
membership : 

J.  W.  Atkinson,  Galion,  Ohio. 

O.  Benson,  Canton,  Ohio. 

William  Dunn,  Zanesville.  Ohio. 

Robert  C.  Gotwald.  Springfield,  Ohio. 

George  H.  Hill,  Milford,  Ohio. 

W.  E.  Myers,  Ada.  Ohio. 

John  S.  Sill,  Ashtabula,  Ohio. 

R.  T.  Walker,  Troy.  Ohio. 

Upon  motion  duly  made  and  passed,  the  secretary  was  instructed  to  cast 
the  vote  of  the  Society  for  the  admission  of  the  applicants  above  mentioned, 
which  was  done,  and  the  above  named  persons  declared  elected  to  member- 
ship in  the  Society. 
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Vote  of  Thanks. 


Upon  motion  of  Mr.  Wickenden  a  vote  of  thanks  was  tendered  the  retir- 
ing officers  for  the  able  manner  in  which  they  had  conducted  the  affairs  of 
the  Society  during  the  past  year. 


Election  of  Officers. 


A  nominating  committee,  consisting  of  Messrs.  Judson,  Wickenden  and 
Pampel  was  appointed  by  President  Buck,  who  proceeded  to  make  their 
selection  at  once,  and  having  done  so  the  following  report  was  read  by  Mr. 
Juflson : 

To  the  President  and  Members  of  the  Ohio  Society  of  Surveyors  and  Civil 
Engineers: 

Gentlemen — Your  committee,  to  which  was  referred  the  matter  of 
reporting  a  list  of  names  for  officers  for  the  coming  year,  respectfully  submit 
this  as  their  report: 

For  President — Thomas  R.  Wickenden,  of  Toledo. 
For  Vice  President — Samuel  Bachtell,  of  Columbus. 
For  Secretary-Treasurer — E.  D.  Wileman,  of  Massillon. 
For  Trustees — G.  S.  Innis,  Columbus ;    J.    B.  Weddell,  Gallon ;  J.  L. 
Cully,  Cleveland;  Julian  Griggs.  Columbus;  R.  A.  Bryan.  Portsmouth. 

Respectfully  submitted, 

Chas.  a.  Judson, 
D.  W.  Pampel, 
Thos.  R.  Wickenden, 

(except  as  to  president). 
After  reading  the  above  report,  Mr.  Judson  said:    **Mr.  Wickenden,  of 
counfte,  objected  to  being  nominated  for  that  office,  but  Mr.  Pampel  and 
myself  voted  him  down." 

Upon  motion  duly  made  and  passed,  the  secretary  was  instructed  to 
cast  the  vote  of  the  socie^  for  the  election  of  these  officers ;  same  was  done, 
and  the  above  named  persons  were  declared  duly  elected  to  the  designated 
offices  for  the  ensuing  year. 


Time  and  Place  or  Thirteenth  Annual  Meeting. 


The  time  and  place  of  next  meeting  not  having  been  decided  at  the  last 
meeting,  it  will  be  suitably  announced  at  some  future  period. 


Report  of  Committee  on  C-odo, 


To  the  Officers  and  Members  of  the  Ohio  Society  of  Surveyors  aiul  I'lvil 
Engineers: 
The  undersigned  members  of  the  Committee  on  Ctnle  l)o>;:  leave  to 
report  that  they  have  no  alterations,  additions  or  amendments  tooiTer  to  the 
code.    While  they  are  of  the  opinion  that  the  same  could  lie  added  to  in  the 
shape  of  court  decisions  and  rules  of  practice  in  the  surveys  of  lands  through- 
out the  State,  the  subject  would  require  more  time  and  deeper  ix^Meunh  tlmn 
your  committee  has  been  able  to  expend  on  that  l)ehalf. 
Respectfully  submitted, 

().   H.   IltiOVKK, 
JnllN    II.    lion. 

Though  not  particularly  relative,  this  report  elicited  the  foIlowiii)i(  state 
ment  from  Mr.  Connar,  of  Zanesville: 

About  a  year  ago,  in  looking  at  some  pa|x;rs  in  tlie  auditor's  fiHiee,  (»r 
in  the  storage  room  of  the  garret  of  our  court  nxim,  I  found  (juile  a  bundle 
of  surveys  made  by  surveyors,  and  their  surveys  arc  scattered  all  over  the 
State,  some  of  the  surveys  north  to  the  boundary  line  lM;tween  Michigan  and 
Ohio.  I  have  never  tabulated  the  pajiers,  and  they  have  never  Uxmi  re- 
corded. 

A  Member — Did  you  find  any  relating  to  the  Western  Reserve  or  Cuya- 
hoga county  ? 

Mr.  Connar — I  don't  remember  nf>w. 

Former  Speaker — If  you  see  any  hereafter,  I  will  lie  very  grateful  if  you 
will  let  me  know. 

A  Member — Wouldn't  it  be  a  gr><jd  idea  t/>  deixiKit  these  in  tlie  Slate 
House? 

The  Chair — This  is  a  matter  of  great  imiK>rtancc.  I  think  it  would  \m: 
very  well  to  look  into  iL  I  will  say  this,  that  in  our  Ciunty.  the  field  nol«;s 
of  about  twenty-five  thousand  acres  never  could  Ix:  found.  'J  )^^:y  uu:  not 
in  our  county,  and  search  has  been  made  here  at  th«:  Stat/.-  l\*tn%*:  uwi  at 
Washington,  and  the  supposition  is  that  the  notes  that  lie  ^<:fel^  \jt,  viine  of 
the  old  government  notes  in  Zanesville,  arc  the  ones,  they  liave  never  l^:erj 
transferred,  and  I  think  it  is  worth  -A-hiie  to  \*y/K  int/i  it  a  lil*.>; 
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Report  of  the  Committee  on  Legislation 


The  chairman  of  the  above  committee  reported  that  there  had  been  no 
report  prepared,  as  there  was  nothing  to  report  upon. 

The  society  took  the  following  action  on  pending  legislation,  to  which  its 
attention  was  called: 

SIXTY-NINTH    GENERAL    ASSEMBLY,   ADJOURNED  SESSION. 

8.  B,  No.  865. 
Mr.  Stephens. 

A  Bill 

To  define  what  shall  constitute  a  legal  description  of  land. 

Section  i.  Be  it  enacted  by  the  General  Assembly  of  the  State  of  Ohio, 
That  each  and  every  description  of  land  in  any  instrument  of  writing  here- 
after executed,  and  which  is  to  be  placed  on  public  record  in  the  office  of  any 
county  recorder  in  the  State  of  Ohio,  shall  comply  with  the  following  condi- 
tions, viz. :  It  shall  give  the  state,  county,  civil  and  surveyed  township, 
range  and  section,  if  such  there  be,  and  if  within  a  military  survey  the  num- 
ber thereof  and  boundary  lines  on  all  sides  of  the  land  described,  with  bear- 
ing:s  and  distances  of  each,  and  definite  area. 

Sec.  2.  In  any  survey  not  less  than  three  comers  and  not  less  than  one- 
third  of  the  total  number  of  corners,  shall  each  be  fixed  by  some  concise  and 
stable  monument  more  durable  than  a  wooden  stake,  or  by  bearings  and  dis- 
tances to  two  or  more  concise,  durable  and  prominent  objects,  all  of  which 
shall  be  fully  related  in  the  description. 

Sec.  3.  All  bearings  in  a  descnption  of  land  shall  be  given  by  the  true 
(not  magnetic)  meridian,  all  distances  in  feet  or  chains,  all  areas  in  square 
feet  or  acres,  all  fractions  shall  be  expressed  in  decimals,  and  all  words,  fig- 
ures and  signs  shall  be  definite,  plain  and  unmistakable. 

Sec.  4.  Each  set  of  boundary  lines  used  in  a  description  shall  close  as 
a  survey,  so  that  the  total  error  in  either  latitude  or  departure  shall  be  less 
than  three-thousandths  (.003)  of  the  sum  of  the  lengths  of  all  the  lines. 

Sec.  5.  The  exterior  boundary  lines  of  a  recorded  plat  shall  be  com- 
plete as  a  description  of  a  survey,  and  conform  to  all  the  requirements  of 
sections  i,  2,  3  and  4  of  this  act  A  reference  to  such  a  plat,  or  to  a  plat 
properly  recorded  before  the  pas«^age  of  this  act,  giving  number  of  lot  with 
book  and  page  of  record  shall  constitute  a  legal  description  of  a  lot,  and  a 
concise  delineation  of  a  portion  of  a  full  lot  described  as  above  shall  be  legal 
for  that  portion. 

Sec.  6.  When  a  tract  of  land  has  remained  unchanged  in  outline  since 
its  last  transfer,  the  description  by  which  it  was  last  conveyed  may  be  used 
if  satisfactory  to  the  grantee,  in  which  case  the  words  **old  description  used 
with  consent  of  grantee"  shall  be  appended  to  the  old  description. 
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Sec  7.  If  any  proprietor  or  his  agent  shall  sell  any  lot,  lots  or  land,  the 
description  or  plat  of  which  does  not  conform  to  the  provisions  of  this  act, 
then  such  proprietor  or  agent  shall  forfeit  and  pay  for  each  lot  or  tract  of 
land  so  sold  the  sum  of  fifty  dollars  ($50).  to  he  recovered  with  ctv<%ts  in  a 
civil  act'on  in  the  name  and  for  the  use  of  the  county,  before  any  court  of 
competent  jurisdiction,  at  the  suit  of  the  county  solicitor  or  any  citizen  of  the 
county. 

Sec.  8.  It  shall  be  the  duty  of  any  sur\'e5'or  who  furnishes  a  description 
or  plat  of  any  tract  of  land  to  accompany  the  same  with  a  certificate  that  it 
complies  in  all  respects  with  this  act,  and  he  shall  then  be  resi)onsible  thctv- 
for,  and  for  this  certificate  he  shall  be  entitled  to  a  fee  not  exceeding  one 
dollar. 

Sec.  9.  A  grantor  or  proprietor  of  a  plat  shall  be  liable  tt)  a  grantee  ftir 
all  costs  and  expenses  (including  those  of  a  civil  suit)  ncccssai*y  to  make  a 
description  or  plat  which  shall  conform  to  the  provisions  of  this  act. 

Sec.  10.    This  act  shall  take  effect  from  and  after  its  passage. 

The  following  resolution  relating  to  senate  bill  365  was  presented. 

Resolved,  That  the  bill  introduced  by  Mr.  Stephens,  entitled  "To  de- 
fine what  shall  constitute  a  legal  description  of  land"  \>e  approved  and  rec- 
ommended for  passage  by  the  legislature,  providing  section  5  l>e  amcn<led  so 
that  the  maximum  error  of  closure  shall  not  exceed  i  in  i.rxx). 

After  a  spirited  discussion,  which  was  led  by  Mr.  Hill,  and  participated 
ia  by  Messrs.  Griggs,  Bowen,  Bone,  Wickendcn,  Burgess,  Judson  and  Var- 
ney,  the  resolution  was  put  to  a  vote  and  lost. 

Prof.  Brown  then  submitted  a  resolution  approving  and  recommending 
the  following  bill : 

SIXTY-NINTH    GENERAL    ASSEMBLY.   AI)jr>UR.\KIi   SP:SSH).\. 

H.  B.  No.  1040, 

Mr.  Tavi/jr. 

A  Bill 

To  establish  a  uniform  system  of  keeping  time  throT:ghout  the  Stat/;  of  ^ihio. 

Section  i.  Beit  ena<.:ed  by  the  General  As^mbly  of  the  SrA*e  of  ^>hio, 
That  the  lawful  time  of  the  State  of  Ohio  shall  Vj  accor'l:rj;j  to  tho  r'^.lfor.in'-j 
of  the  system  established,  ar.'l  k-:o'*-n  as  central  star.rlar^l  tirr.e. 

Sec.  2.  This  act  shall  take  e:"fect  and  be  in  force  frorr.  an*"!  arter  the  fir«»t 
day  of  April,  i^.rji. 

Some  of  you  may.  perhaps,  rerr.en-.ber  Prof  MeT-.^'Ier.r.all  ^i  little  'allc  la^* 
year  in  regard  zo  the  standar^l  ti-r.e  of  Oh  o.  :n  -x-h-.i-.h  he  ^r.  rA'**-!  -.ha:  ^)':.  o 
has  seventeen  standard  tir-.es.  Tr.is  Utho'^^ht  zr,  Vj  a  •'L.^c^ar^  r/>  tr.ft  S'ar.e. 
and  SCu  Taylor  intro^ -joerl  v. i^  -A : '.  v,  he! ;>  ^ ^.r a:  .<h ten  th  :s  matter  ou t.  T '.'  ere- 
idre  I  ma^  we  cadcrac  the  :<iea.^  crxtained  :n  :h.s  oii;  acd  hope  it  will  be 
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passed  and  become  a  law,  and  that  our  action  be  placed  before  the  legisla- 
ture. 

A  Member — I  second  the  motion. 

The  motion  was  then  spiritedly  discussed  by  Messrs.  Vamey,  Griggs, 
Wickenden,  Strawn  and  Mathewson  and,  being  put  to  a  vote,  was  carried. 
Mr.  Griggs — I  have  a  resolution  handed  me  to  present  that  I  will  read : 
Whereas,    Grovernor  Campbell,  in  his  annual  message  to  the  legisla- 
ture, called  attention  to  the  fact  that  Ohio  stands  twenty-sixth  on  the  list  of 
States  in  the  aid  she  has  given  higher  education,  and 

Whereas,  Be  it  recommended  that  the  State  make  an  effort  to  elevate 
itself  to  its  proper  rank  in  this  respect,  and  suggested  that  a  tax  of  a  fraction 
of  a  mill  be  levied  on  the  taxable  property  of  the  State  for  the  aid  and  sup- 
port of  the  Ohio  State  University,  and 

Whereas,  In  pursuance  of  said  recommendation,  Mr.  Hysell,  speaker 
of  the  House  of  Representatives,  has  introduced  a  bill  levying  a  tax  of  one- 
twentieth  of  a  mill  for  that  purpose,  and 

Whereas,  Such  a  tax,  amounting  to  only  five  cents  on  $i,ooo,  would 
not  be  burdensome  to  anyone,  but  would  enable  the  State  to  regain  her 
proper  place  in  the  sisterhood  of  States,  therefore  be  it 

Resolved,  By  the  Ohio  Society  of  Surveyors  and  Civil  Engineers,  that 
we  heartily  approve  said  bill,  and  earnestly  hope  it  may  become  a  law,  and 
further,  that  we  particularly  urge  the  members  of  the  legislature  from  our 
respective  counties  to  give  it  their  support, 

Mr.  Strawn — Mr.  President:  I  move  that  resolution  be  adopted  as  the 
sentiment  of  this  association  and  that  a  certified  copy  of  it  be  sent  to  the 
proper  parties  in  the  legislature.  The  motion,  being  seconded,  was  carried. 
A  member — In  connection  with  that,  I  think  there  are  a  great  many  of 
us  here  who  know  but  very  little  about  the  Ohio  State  University,  and  I 
think  it  will  be  very  interesting  to  many  of  the  members  to  have  some  his- 
tory or  statement  in  reference  to  that  institution  from  Prof.  Orton  or  Brown, 
if  either  is  here. 

Prof.  Brown — I  would  not  dare  to  speak  when  Prof.  Orton  is  here.  He 
can  give  the  histor>'. 

Prof.  Orton— I  know  the  history,  but  it  is  a  pretty  long  one.  You  re- 
member the  story  of  the  minister  whose  Latin  was  a  little  rusty  and  he  was 
invited  to  meet  a  gentleman  from  the  other  side  of  the  water,  a  Hungarian, 
I  think  he  was.  He  furbished  up,  after  he  found  he  was  to  meet  this  gentle- 
man, one  sentence,  and  he  said,  m  Latin,  "What  was  the  history  of  the  ref- 
ormation in  Hungary?"  and  he  said  that  was  his  part  of  a  two  hours'  conver- 
sation. The  story  went  right  along,  and  we  might  get  into  that  same  situa- 
tion here.  I  wish,  gentlemen,  if  it  is  possible  for  you,  to  adjourn  and  come 
up  to  the  university  for  an  hour.  I  wish  it  were  possible  for  you  to  do  so.  I 
think  we  will  manage  to  give  you  street  car  tickets  to  bring  you  up  there  and 
back,  and  if  you  can  spend  an  hour  we  will  show  you  what  we  are  doing 
there  and  give  you  a  much  better  idea  than  any  amount  of  talking.  If  you 
will  make  that  arrangement  and  name  some  hour  to-morrow,  it  will  not  take 
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more  than  thirty  minutes  to  go  up  and  thirty  to  come  back,  and  if  you  can 
spend  an  hour  there  we  can  show  you  a  great  deal  of  what  we  are  trying  to 
do.  Of  course,  it  would  be  a  pleasure  to  me  to  explain  the  foundation  and 
work  of  the  univehsity,  but  it  would  be  a  twice-told  tale  to  many.  I  wish 
you  could  moke  that  arrangement 

Mr.  Strawn — I  heartily  hope  that  we  may  do  that.  I  would  ask  that,  if 
there  is  anjrthing  on  the  programme  that  could  \>c  brought  in,  that  we  might 
have  it  in  to-night  and  give  us  an  opportunity  to  close  up  the  work  to-morrow 
and  also  have  the  pleasure  of  accepting  of  this  very  kind  invitation.  Al- 
though we  may  not  have  any  boys  to  send  there,  we  are  glad  that  others 
have  boys  to  send  there  to  attain  a  higher  education  than  they  will  probably 
get  if  they  didn't  avail  themselves  of  some  institution  of  this  kind.  I  have 
had  the  pleasure  of  speaking  most  heartily  for  this  institution,  and  if  I  had 
some  bo^TS  to  send  to  schcx)l  I  certainly  would  patronize  our  own  State  insti- 
tution. 

The  Chair — I  would  like  to  hear  the  sentiment  of  the  society  as  to  what 
their  pleasure  is  in  the  ipatter  of  having  some  papers  to-night. 

A  Member — I  for  one  would  be  very  glad  to  go  to  the  university,  and  if 
we  can  transact  any  of  the  business  that  is  assigned  for  to-morrow.  I  think 
it  would  be  well  to  do  so. 

A  Member — I  understand  that  Mr.  Wickenden  has  his  reix^rt  rea<ly. 

The  Chair — The  professor  thinks  alx)ut  no<m  would  Ix;  the  Ixjst  hour  to 
go,  if  you  conclude  to  go.  Now,  if  we  are  a  little  expeditious  and  work  a 
little  later  to-night,  and  perhaps  get  here  a  little  earlier  in  the  morning,  and 
go  up  about  noon,  it  would  only  take  al>out  two  hours,  and  that  would  leave 
a  chance  for  the  most  of  us  who  have  to  go  home  to-morrow  to  leave,  jKir- 
haps. 

Prof.  Orton — We  have  a  civil  enj^inecrin^^  department,  a  mechanical  en- 
gineering dei^artment  and  a  mining  engineering  dej>artment.  All  of  these 
are  well  equipped,  and  we  have  an  electrical  dej>artnionl.  We  hxive  a  very 
extensive  chemical  laboratory,  as  g'^xjd  as  is  to  l>e  found  anywhere.  If  you 
have  even  an  hour,  that  is  a  pretty  short  time,  but  yoiican  loam  a  i^fnA  deal 
in  an  hour.     I  should  feel  gratified  if  you  could  come  i:ji. 

Mr.  Wickenden — I  move  that  the  exerci^»es  to-morro.v  fore n'** in  "hall  U^ 
closed  at  ii  o'clock  city  time  to  j^ive  -.is  an  o\t\f  trir.niiy  toa/'-ept  t!i«;  v<:ry 
kind  in\'itation  of  Prof.  (^)r:on. 

The  motion  was  seconded  an'!  '  arried. 
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We  cannot  hope  in  the  short  time  given  us  to  touch  upon  the  work  that 
is  being  done  in  the  different  branches  of  our  profession.  As  we  look  back 
over  the  year's  work  we  can  see  that  much  has  been  accomplished ;  we  note 
improvement  almost  everywhere.  Yet  we  are  painfully  aware  of  the  fact 
that  everything  is  not  as  it  might  be  or  as  we  would  wish.  We  have  made 
progress,  and  yet  our  condition,  as  a  profession,  is  not  what  it  should  be. 
We  have  only  to  compare  it  with  the  status  of  the  professions  of  the  law  or 
medicine  to  be  certain  that  we  have  not  realized  our  fondest  hopes. 

Efficiency  in  our  calhng  requires  the  same  amount  of  energy,  of  training, 
of  study  and  research  as  in  the  others,  and  yet  how  different  is  our  situation. 
The  enterprising  man  in  either  law  or  medicine  steadily  rises  in  wealth  and 
influence.  He  has  many  opportunities  for  promotion.  He  does  not  migrate 
annually,  nor  is  he  dependent  upon  a  precarious  salary  as  a  means  of  liveli- 
hood. What  is  the  reason  for  this  difference?  It  is  something  like  this: 
Both  the  lawyer  and  the  doctor  have  made  themselves  essential  (so  it  is  be> 
lieved,  at  any  rate)  to  the  well  being  of  their  fellow  citizens.  The  one  attends 
to  the  protection  and  disposition  of  our  property.  The  other  is  just  as  essen- 
tial to  our  health.  In  short,  we  cannot  jdo  without  either  in  the  ordinary 
pursuits  of  life. 

The  elevation  of  our  profession  lies  along  a  similar  line.  We  must  make 
it  just  as  essential  to  the  welfare  of  man,  if  we  would  give  it  the  standing 
it  ought  to  have.  How  can  we  accomplish  it?  There  are  several 
directions  in  which  ^^e  can  move.  We  can  improve  the  quality  of  our 
work.  Those  halcyon  days  when  the  compass  and  Jacob  staff  could  fill  the 
native  with  an  awe  from  which  he  seldom  recovered,  have  passed  away.  We 
Uve  in  a  more  skeptical  age.  Our  work  must  stand  on  its  own  merits ;  it 
must  prove  itself. 

We  can  further  advance  by  making  our  work  practical,  by  adapting  it 
to  the  needs  of  the  times,  by  so  combining  theory  with  practice,  that  our  work 
shall  at  all  times  be  found  suited  to  the  purpose  for  which  it  was  inteodecL 
It  will  be  progress  when  our  work  shall  be  essential  to  the  comforts  of  every- 
day life,  i.  e. ,  so  that  buildings,  for  instance,  shall  not  be  erected  until  the 
sanitary  appliances  have  been  approved  by  the  engineer ;  so  that  lands  shall 
be  drained  only  upon  plans  furnished  by  him ;  so  that  it  shall  be  necessary 
that  all  boundary  lines  shall  be  monumented ;  so  that  all  papers  for  the  trans- 
fer of  real  estate  shall  first  be  submitted  to  him  for  his  opinion. 

It  will  be  another  long  step  forward  when  public  improvements  shall  be 
made  according  to  his  plans  and  under  his  supervision,  instead  of  being  con- 
trolled by  ignorant  and  often  corrupt  politicians,  A  strong  point  will  have 
been  gained  when  his  services  shall  be  recognized  as  so  valuable  to  corpora- 
tions that  they  cannot  do  without  him ;  so  that  railway  companies,  for  exam- 
ple, will  see  the  wisdom  of  taking  their  general  managers  only  from  the 
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nmks  of  the  civil  engiDeers,     These  things  cannot  be  brought  alwiit  in  a  da 
it  is  tnie,  but  we  can  at  least  set  onr  /aces  in  tbe  right  direction.     We  a 
tmprovB  ourselves  by  study,  by  making  use  of  the  best  professional  literature 
of  the  i3fly;  by  observation  and  intert-hange  of  ideas.     We  can  accomplish 
much  by  securing  a  law  requiring  certificates  to  be  obtained  before  practjc-    i 
lug  and  by  securing  tbe  abolishment  of  that  last  vestige  of  compass  worship,    | 
the  nHice  of  county  surveyor.     We  can  use  our  influence  lo  get  the  engineer 
ing  ilepartineot  in  towns  and  cities  out  of  the  reach  of  the  pohcician.     Ilislo 
these  and  other  ways  that  will  suggest  themselves  to  you  that  we  can  basteo 
the  coming  of  the  better  times  fur  wliich  we  loulc. 

As  ive  glance  over  tbe  fieW.  we  find  much  to  encourage  us,  even  during 
the  Vftsl  year.  We  find  not  on!y  improvements  in  methods  and  appliauces 
on  the  port  of  tbe  eogineer  himself,  but  a  growing  desire  on  the  part  of  the 
public  to  adopt  and  put  in  opwratioo  his  adviceand  inventions.  Particularly 
is  this  true  in  tbe  direction  of  sanitary  appHancea.  It  is  but  a  few  years  ago 
thai  water  works  and  sewerage  systems  were  comparatively  unknown,  except 
In  targe  cities.  Now  there  aic  few  towns  of  a  thousand  inhabitants  that  have 
not  one  or  both. 

Permit  us  at  this  point  to  enlarge  upon  one  feature  of  sanitary  work : 

Tbe  disposal  of  the  sewerage  of  populous  districts  has  been  and  is  a  se- 
rious problem  in  many  sections  ofthc]country.  especially  so  where  towns  and 
cities  are  located  one  above  another  on  the  same  body  of  water,  wherein 
heaJtb  and  life  are  endangered  by  sewerage  pollution.  Of  late  many  at- 
tempts have  been  marie  to  solve  this  vexed  problem.  The  two  favorable 
methods  aiE  cremation  and  chemical  precipitation.  We  take  pleasure  in 
chronicling  the  fact  that  many  gratifying  results  have  been  attained  by  both 
melliods.  The  most  interestmg  result  in  this  line  is  the  record  of  the  Worces- 
ter (Mass.)  Sewerage  Disposal  Works,  completed  and  put  in  successful  opera- 
tion within  tbe  last  year.  Its  process  of  purification  consists  in  the  introduc- 
tion ot  chemicals  into  the  crude  sewerage,  as  the  sewerage  passes  from  the 
rectiver.  The  receiver  consists  of  a  numl>er  of  convenient  sized  bins  or 
basins,  through  which  the  sewerage  passes,  depositing  on  tbe  floor  thereof 
the  sludge  or  solid  portion.  On  leaving  tbe  building  line,  sulphate  of  alum- 
niA.  etc,  is  added,  according  as  the  sewerage  is  acid  or  alkaline,  determined 
by  litmus,  or  other  methods,  giving  a  clear,  odorless  efiluent,  so  pure  in  re- 
sult that  it  is  said  that  it  may  be  drank  with  impunity — though  this  process 
is  not  to  be  recommended  as  a  good  one  for  the  production  of  pure  water 
supply.  The  success  of  this  plant,  costing  some  $135,000,  is  said  to  be  grat- 
ifying, both  from  a  sanitary  and  from  a  Qnancial  point  of  view. 

In  this  connection  we  would  call  the  attention  to  the  necessity  for  some 
improved  method  of  cleaning  the  streets  of  the  targe  towns,  and  the  reckless, 
extravagant  policy  of  street  commission  work-  This  work  should  be  placed 
entirely  in  the  hands  of  tbe  city  engineers,  and  the  corporations  should  be 
divided  into  street  cleaning  districts  and  the  work  let  annually  to  the  lowest 
ic&poiwible  bidder,  uniler  proper  specifications,  providing  for  deaning  the 
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whole  district  regularly  and  a  specific  number  of  times  within  an  allotted 

time.     Experience  shows  far  better  results  at  less  expense  on  this  than  on 

the  present  wasteful  plan. 

Chas.  a.  Judson, 

John  L.  Cully. 

A  Member — I  would  like  to  ask  Mr.  Judson  if  he  knows  anything  about 
the  cost  of  that  purifying  process. 

Mr.  Judson — No,  I  could  not  state  that  It  is  said  to  operate  very  nicely, 
though. 

A  Member — What  is  the  method  used  to  dispose  of  the  slush? 

Mr.  Judson — That  is  drawn  off  and  carted  away,  eventually  to  be  used 
as  fuel 

A  Member — Not  for  manurial  purposes? 

Mr.  Judson — No,  sir. 

A  Member — Mr.  Cully,  haven't  they  got  some  work  started  or  completed 
in  Cleveland  in  regard  to  purifying  the  stream? 

Mr.  Cully — No ;  there  have  been  several  sclysmes  agitated  there.  There 
has  been  a  scheme  of  pumping  the  river  out. 

A  Member — And  let  the  water  flow  into  the  lake? 

Mr.  Cully — No.  In  the  dry  season,  when  there  is  the  most  trouble  there, 
when  the  river  gets  low  and  is  pretty  well  filled  with  sewage,  then,  of  course, 
the  atmosphere  becomes  contaminated,  so  much  so  that  a  person  crossing 
the  viaduct  notices  this  very  perceptibly.  At  that  time  of  the  year  there 
are  about  ten  million  gallons  of  water  coming  in.  Of  course,  if  there  is  a 
plant  put  in,  there  would  have  to  be  ten  million  gallons  pumped  out  It  is 
only  a  question  of  time,  then,  when  the  river  would  be  filled  with  lake  water, 
and  that  was  the  scheme  proposed.  The  reason  for  its  not  being  carried  out 
was  the  cost  It  was  proposed  to  put  a  tunnel  under  the  city  and  pump  the 
sewage  out  of  the  river  into  this  tunnel  and  carry  the  sewage  out  beyond 
the  city  east  about  seven  miles. 

A  Member — That  would  involve  making  a  tunnel  under  the  lake. 

Mr.  Cully — No ;  they  put  the  tunnel  under  the  city  and  carry  the  sewer 
along  the  lake  front  beyond  the  city,  so  that  the  water  supply  would  not  be 
contaminated  with  the  sewage.  I  think  they  have  something  like  that  at 
Milwaukee.    They  pump  the  fresh  water  from  the  lake  into  the  river,  I  think. 

A  Member — Does  anybody  know  what  has  been  done  in  regard  to  the 
Cincinnati  water  supply  in  regard  to  improving  the  quality  of  that? 

A  Member — There  has  been  nothing  done  only  to  provide  two  or  three 
more  pumps.  Mr.  Kirkwood,  about  '77,  made  a  very  thorough  and  exhaust- 
ive survey  of  Cincinnati,  and  devised  a  scheme,  but  it  was  sat  down  upon  by 
the  Cincinnati  Commercial  on  account  of  its  cost,  which  was  four  million  dol- 
lars, and  upon  the  urgency  of  the  Cincinnati  Commercial  they  got  some  new 
pumps.  The  little  old  water  works  built  for  a  town  of  fifty  thousand  people 
is  still  doing  duty.  A  commission  was  appointed  about  two  years  ago  to 
examine  into  the  matter  and  virtually  adopted  Mr.  Kirkwood's  plan,  which 
was  recommended  again,  and  there  it  rests. 
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During  the  year  I  sent  out  a  series  of  questions,  a  copy  of  which  is  here 
given: 

[exhibit  a.] 
To  the  Members  of  the  Ohio  Society  of  Surveyors  and  Civil  Engineers  : 

Your  committee  on  land  surveying  would  ask  each  of  you  to  kindly  give 
the  information  sought  in  the  following  questions  as  soon  as  convenient 

Address  the  Chairman, 

J.  D.  Varnkv, 
52  Public  Square,  Cleveland.  O. 
Question  i — What  instruments  do  you  use  to  measure  angles  and  for 
alignment? 

Ans.  I — Open  sight  compasss,  compass  with  telescope  surveyor's  transit. 

Erase  those  you  Ao  not  use 

Engineer's  transit,  manufactured  by of 

and  add  below  description  of  any  peculiarities  of  construction  you  think  will 

be  of  interest,  with  your  opinion  as  to  merits. 

I  have  used  it  since before  which  time  I  used 

Ques.  2 — To  what  extent  do  you  depend  on  the  needle  for  alignment  and 
for  measuring  angles? 

Ques.  3 — ^What  do  you  usz  for  measuring  distances? 

Ans.  3 — ^Wire  chain feet  long,  divided  into feet links. 

Erase  the  one  you  do  not  use. 
Band  chain,  steel  tape,  manufactured  by of 

Erase  the  one  you  do  not  use. 

The  ribbon  is >\ide  and thick. 

Thickness  can  be  easily  measured  by  placing  enough  together  to  make  an  inch 

in  thickness. 

Ques.  4 — What,  in  your  opinion,  are  the  relative  merits  of  the  chain,  the 
band  chain  and  the  steel  tape,  taking  intr>  account  accuracy  of  work,  con- 
venience in  using  and  liability  to  breakage? 

Ques.  5 — What  means,  if  any,  do  you  use  to  secure  uniformity  of  strain 
and  to  correct  for  temperature? 

Ques.  6  and  7 — Please  state  your  opinion  as  to  the  relative  number  of 
chains,  band  chains  and  steel  tapes  used  in  your  county.  If  your  knowledge 
extends  to  more  or  less  than  your  county,  please  give  a  like  opinion  as  tr>  the 
territory  of  which  you  have  knowledge. 

Ques.  8 — Have  you  any  problems  as  tf>  the  establishment  of  u>rners  or 
lines  that  you  wish  to  submit  to  this  committee? 

If  so,  please  send  with  this,  and  at  once,  that  we  may  have  time  to  orm- 
sider  them  before  the  meeting,  which  is  to  \je  held  vj,  21  and  22  of  fanuary, 
1891. 

Ques  9 — Will  you  kindly  submit  Uj  us  a  re^xirt  of  a  survey  made  by  you 
during  the  past  year? 
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We  would  like  a  plat,  and  to  have  shown,  either  on  the  plat  or  in  accom- 
panying notes,  as  best  suits  you,  the  methods  used  to  overcome  obstacles, 
your  calculations  for  distances  and  angles  not  measured  and  the  area,  also 
your  *  "error"  and  how  you  balanced. 

On  account  of  the  labor  in  preparing  this,  we  advise  you  to  select  a  sur- 
vey having  but  few  sides. 

Please  show  also  your  method  of  recording  for  future  reference. 

The  object  sought  here  was  in  the  nature  of  an  effort  to  take  an  account 
of  stock  to  determine  whether  we  are  on  an  up  or  down  grade  in  the  quality 
of  our  work. 

Thirty-five  replies  were  received,  showing  as  follows  : 

As  to  No.  I.  Twenty-seven  are  using  engineers*  transits,  four  are  using 
surveyors*  transits,  one  is  using  a  Gurley  Light  Mountain  transit,  one  is 
using  a  compass  with  telescope  sight,  three  are  using  open  sight  compasses, 
making  four,  and  only  four,  who  are  depending  on  the  needle  for  angles. 
Of  those  who  are  using  transits,  eight  have  changed  from  open  sight  com- 
passes, two  have  changed  from  telescope  compasses,  one  has  changed  from 
a  railroad  compass,  one  has  changed  from  a  surveyor's  transit  to  a  telescope 
compass,  this  being  the  only  case  of  retrogression.  The  others  all  seem  to 
be  going  in  the  right  direction. 

As  to  No.  2.  Eighteen  depend  on  the  needle  only,  as  a  rough  check  on 
angles ;  nine  do  at  times  depend  on  it  for  alignment  or  angles,  or  both. 

As  to  No.  3.  An  explanation  is  necessary  here :  In  framing  this  question 
by  *'band  chain"  I  meant  that  kind  of  steel  tape  which  is  divided  only  to  feet 
or  links,  and  by  steel  tape  I  meant  those  which  are  divided  to  fractions  of  an 
inch  or  to  hundredths  of  a  foot  through  the  whole  length.  This  name  •*band 
chain*'  seems  to  be  improper,  but  the  manufacturers  so  use  it,  and  I  sup- 
posed the  term  would  be  understood,  but  I  was  mistaken,  for  the  answers 
speak  of  using  steel  tapes  made  by  Sager  and  othevs  who  manufacture  only 
**band  chains."  Taking  the  evident  meaning  of  the  answers  it  appears  that 
twenty-five  are  using  "band  chains,"  twenty  are  using  steel  tapes,  three  are 
using  wire  chains,  two  are  using  wooden  rods  for  very  accurate  work.  Of 
these  eleven  use  the  "band  chain"  exclusively,  five  use  the  steel  tape  exclu- 
sively, not  one  uses  the  wire  chain  exclusively.  The  three  who  report  the 
use  of  it  here  have  also  "band  chains''  for  all  except  coarse  work. 

As  to  No.  4.  The  opinions  of  the  relative  merits  of  the  different  tools  are 
correctly  foreshadowed  in  the  answers  to  No.  3.  For  accurate  work  one  per- 
son prefers  a  wooden  rod  to  either  of  the  others. 

As  to  No.  5.  Six  persons  in  part  or  all  of  their  practice  use  spring  bal- 
ances to  help  secure  uniformity  of  strain,  and  thermometers  to  correct  for 
temperature,  but  a  large  majority  think  their  work  docs  not  demand  this. 

As  to  Nos.  6  and  7.  The  answers  indicate  that  about  the  same  practice 
exists  outside  as  among  members ;  though  in  two  instances  the  statement  is 
made  that  all  the  other  surveyors  in  their  respective  counties  use  only  the 
chain. 


or  cojDcrmsx  v>^  uvm^  *CK\v\t\u  ^* 

As  to  Xo.  5-    Tbe  Muc^w^Eg  pc\>M«a*  «vw  wvin\x\1 

BY   E.   l\  WILKMAN. 

Aboat  the  oolv  thing  in  the  shape  \>t  a  pnx^blem  (h^^^  m\   v^nm^  Sa^sh^vvvvu 
tered  lately  is  where  1  am  occasionally  aske\)  to  surt  4^t  thv  fCiut  \a  a^  vnUI 
mine  surrey  where  only  one  point  h^  l^een  pres^rvt^l.  u^)^  Am\  lK'U\^tu.  au\\ 
to  extend  the  survey  accnrately. 


BY  J.  T.  BrCK. 

DESCRIPTION  OF  DEK1>  FROM  FROM  tU'lAN  C\  KMKN  Inn   \M»  M  \K».  VKI-  \   \  I  t  M»iN  I 

TO  JOHN  TIlRtH'KMOKlON. 

* 'Being  a  cfowr  ./Setdin  the  northeant  corner  of  (hn  Uiuln  mi|«l  liy  llhitiii 
Westbrook  to  Guian  Clements,  and  iHuinded  on  tht^  imitli  liy  Uiuln  unlil  liy 
Herman  Martin  to  said  Clements,  and  on  tho  oaHt  U\  IuiuIh  nwiiuil  liy  nftiil 
Martin,  supposed  to  contain  three  acres  of  land." 

The  deed  was  executed  about  forty  yuarn  axi).  Wo  hiiiitnil  hii  iUuvliwvr 
Jidd,  but  could  not  identify  it.  the  number  (if  Inl.  hik-IImii,  Inwimlilp  mid 
ninge  being  omitted.  At  lost  an  old  pionoor  nimo  in  oni  lollnl  iiiid  Iim  aluit 
it,  now  in  the  middle  of  a  farm  which  lioil  Niirroundad  II.  'Mic:  <  Imvui  Uu*\ 
disappeared,  and  thistles  and  briers  grew  tliort^oii. 

I  dte  the  above  case  to  show  the  in(.-oni|K*ti;n<  y  of  mtiita  oMi<  ImIh  i  l<fi)i<^«l 
with  the  authority  to  draw  and  acknowlcdgi;  iimlt  iimfiiU  of  *  oiivryMiM  « 

The  foregoing  appear  t^>  have  Vxsen  HubmilU^d  in  ill<i«iiMi4<  ih<i  wtmiiid 
made  upon  us,  rather  than  with  u  vi<;w  t/;  havin^^  u  t^AHium  ^tymt 
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BY  L.  W.  MATHEWSON. 
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FIG.  B. 


In  a  certain  state  where 
U.  S.  surveys  were  made, 
half-mile  stakes  were  set. 
There  was  no  tmif ormity 
about  which  direction 
measurements  were  made 
Sometimes  they  werefrom 
North  to  South,  and  again 
from  S.  to  N.  Sometimes 
from  East  to  West,  and 
p*  again  from  W.  to  E. 

These  half-mile  stakes 
were  not  set  half  way  be- 
tween section  comers,  but 
were  set  at  40  chains  from 
the  section  comer  from 
which  measurement  hap- 
pened to  start 

The  quantity  of  land  in 
each  section,  as  given  by 
the  U.  S.  field  notes,  was 
found  by  multiplying  one- 
half  the  sum  of  north  and 
south  lines  by  one-half 
the  sum  of  the  east  and 
west  lines.  In  selling  off 
the  quarters,  half  quar- 
ters or  quarter  quarters, 
the  U.  S.  patents  call  for 
exact  fourths,  eighths  or 
sixteenths  of  the  total 
area.  For  example,  in 
the  section  shown  above, 
the  area  is  648  acres.  U.S. 
patents  call  for  each  quar- 
ter section  as  162.00  acres. 
If  quarter  lines  are  run  as 

per  Figure  A  between  half-mile  comers,  southwest  quar^rwill  have  8  acres 
more  than  southeast  quarter.  If  run  as  per  Figure  B,  to  points  equi-distant 
from  section  comers,  there  is  still  a  difference  of  2  acres  in  quarter  section 
areas. 

Should  quarter  lines  be  nm  as  per  Figure  A  or  B,  or  should  they  be  so 
located  as  to  divide  the  section  into  exact  fourths? 
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40-50 


163  Ac. 


3 

o 

o 

"I 


o    !um.cor 


40.50 


161  Ac. 


o 
O* 


^m.  cor 


161  Ac. 
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This  IS  a  peculiar  case  where  it  appears  that  the  survey  by  the  gi^vern- 
ment  eng^eers  was  not  made  in  accordance  with  any  known  instructions  by 
the  government,  and  it  is  quite  a  grave  question  what  to  do  about  it.  Mr. 
P.  M.  Kennedy,  of  the  committee,  is  of  the  opinion  that  the  interior  lines 
should  be  so  run  as  to  give  equal  areas  for  the  smaller  divisions.  Mr.  J.  R. 
C.  Brown,  who  has  had  large  experience  in  government  surveys,  at  my  re- 
quest submits  the  following  opinion : 

'•  In  the  figure  **A*'  the  section  is  divided  as  the  government  sur\*eyor8 

returned  the  notes,  with  distances  as  the  returns  show.    The  re-location  of 

the  quarter  comers  and  the  division  of  the  section  is  required.    The  section 

comers  are  supposed  to  be  in  the  proper  position.     The  re-location  of  the 

"stake  quarter  section  comers  is  the  first  step,"  viz. :  re-measure  the  section 

lines,  and  divide  the  distance  foimd  into  two  parts,  having  the  same  ratio  to 

each  other,  as  the  respective  parts  (as  returned  by  government  surveyors)  of 

t.he  original  section  line  bear  to  each  other ;  and  at  the  point  so  determined 

fix  the  quarter  section  comers ;  then  connect  opposite  quarter  comers  by 

straight  lines,  thus  dividing  the  section  into  quarter  sections,  and  fixing  the 

crenter  part  of  the  section  at  the  intersection  of  these  lines.     Second ;  find  the 

center  of  each  of  the  quarter  section  lines  as  made  above,  and  connect  op^Ki- 

^te  points  by  straight  lines  through  the  quarter  sections,  thus  dividing  the 

<quarters  into  sixteenths,  one-sixteenth  section  or  lots  of  forty  acres  approxi- 

znately.    The  area  of  the  division  of  the  quarter  sections  will  be  different  in 

^sach  quarter  section ;  but  quantity  does  not  control ;  the  rule  for  division 

snust  be  followed,  and  the  area  of  the  several  sixteenths  will  be  as  this  division 

'yviW  determine.      For  the  rule  giving  this  case  see  Dun's  Land  Laws,  p.  H5, 

:No524." 

J.   R.  C.   BRfJVVN. 

This  problem  seems  to  be  of  sufficient  importance  to  warrant  further 
study  and  discussion  and  we  would  suggest  that  the  members  send  their  opin- 
ion to  the  new  committee. 

Question  9  was  asked  hoping  that  different  methrxls  of  work  might 
he  exhibited  and  \^ith  profit  compared.  Responses  were  received  from 
Messrs.  J.  C.  Grim,  F.  A.  Bone.  E.  W.  Dimock  and  J.  D.  Varney,  as  fol- 
lov^-s: 


Hsa-ORT  OP  COHHITTGE  ON  LAND  SURVBYIHO, 

BY  J.  C.  GRIM. 


small,  I  distribute  it 


trace  the  work  on  the  gjouDd  and  generally  suct.'eed  in  reducing  it. 

To  pass  an  obstruction  on  a  line.  I  offset  (as  bhort  a  distance  as  possi- 
ble) and  run  on  a  parallel  line  when  possible.  To  measure  across  an  im- 
EBssable  river  or  pond.  I  make  the  most  simple  tnangulation  pos.-uble,  and 
eep  all  notes  and  calculations  and  prove  them  in  the  ofhce. 

My  record  for  future  reference  consists  of  my  notes  taken  in  the  field. 
I  keep  topographical  notes  of  each  line  run,  then  make  a  plat  on  a  page  of 
the  field  book  of  the  entire  survey. 

John  C.  Grim. 
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REPORT  OF  COMMITTEB  ON  LAND  SUBVBYINQ? 


6 

V 

Ha 
% 


K 


'4 


Ajtnt'm  E  Price, 


S.S6'^.M^  A^.p^Q» 


W4?MQRLAT   Est 
IN  HE^  SECC  7:^e^/f.5i^. 

$GAL£://>i»ScM9. 
MAaNCTIC  COURZEi  QIWlN. 
MAQ.  VAR.  £•£ 


SURVEYOR'S  REPORT. 

At  the  request  of  Lot  Wright,  attorney  of  Hepzibah  Morlat,  adminis- 
tratrix of  the  estate  of  Wm.  Moriatt,  deceased,  I  have  made  a  survey  of  the 
real  estate  named  in  the  foregoing  petition,  and  submit  the  following  de- 
scription and  plat  of  said  survey : 

DESCRIPTION. 

Situated  in  the  county  of  Warren  and  State  of  Ohio,  being  a  part  of  the 
East  }  of  Section  6,  T.  4,  R.  3,  and  beginning  at  a  comer  stone  at  the  N. 
W.  comer  of  the  lot  of  L.  E.  Schwartz  and  in  the  East  line  of  the  cemetery; 
thence  with  said  East  line  of  the  cemetery  N.  2®  25^  E.,  20.37  chains  to  the 
N.  E.  comer  of  said  cemetery ;  thence  with  the  South  line  0/  Anna  E.  Price's 
land  S.  86}®  E.,  25.76  chains  to  a  comer  stone  planted  in  the  center  of  the 
Lebanon  &  Dayton  pike  and  witnessed  by  a  stone  on  the  line  N.  86]® 
W.  37  links;  thence  with  the  centre  of  said  pike,  rst  S.  171®  W.,  at 
chains;  2nd.  S.  4^®  W.,  5  chains  to  an  iron  pin  in  the  middle  of  the  pike; 
thence  S.  39^®  W.,  1.96  chains  t9  a  stake;  theace  with  the  North  line  of 
Braden's  and  Schwartz's  lots,  N.  '88®  W.,  18.32  chains  to  the  place  of  begin- 
ning and  containing  64  acres. 

Frank  A.  Bone, 

Dec.  1890.  Surveyor. 


REPORT  OF  COMMITTEE  ON  LAND  SURVEYING. 


39 


a 
o 

09 


8 


I  8.  ^ 

<i  lO  O 

■  •  • 

f»  fo  ^ 

CO  »«  (^ 


N 


< 

£ 

M 

■♦ 

h 

S 

X 

• 

• 

o 

ft 

^ 

:s 

M 

I     M 


SB     O 


^O       m      n       m      »»      "T 


ad  : 


o   3 

<  !- 


iS 

M 

02 

m 

m 

& 


— ^1  tJ 

fl«  — 

c 


n       r<i 

•        • 

N 


m 

» 


09  ; 


«  M 


«       m 


CI 


Z 

< 

90 


0»        M  M  f^  O  *0 

•                •  •  •  •  M 

M      w  »  m  m 

M  A  c«  M  m 


8 

d 


if 


o 

s 

< 


^     ^     «     M     PP     ^ 


o 


CO    as    Z    ei5    CO    efl 


00 


< 

« 


1   n 


lO  I     1*^ 

I    m 

I      M 


>8 

o 


I      IV 


O  »n  .    O 


»•  I    «n 


r 

►<    ►<  00    ,      _  __    - 
O   O   (*i  I     ♦  rn  « 


1 


I 


O  «  r»»  I    w^  m  I    &  CI 


I 


IV  ro 


M  I  <o  M  00   I    moo   I    rn 


(«  M  I    M  irt  I    lo 


«0       I    "O  w 


>o>o 


I»o  ^r»  ■-  ctMif^  n^|>o  rvMioo 
«  &fn  m  «oIn  ■♦oI'T  f^olf^ 
xr^  ooM       |mm       |m 


CO  r<i 

r^  tv  I    m      r»)  M   I    ♦ 

•     •    I       •        ^   O    MO        00 


I      IT 


CO       &■  IV 

•  •         • 

n       M 


tf% 


--1 


m     «     It    « 


40 


REPORT  OF  OOMMITTEB  ON  LAND  SURVBYINO, 

BY  E.  W.  DIMOCK. 


I  am  required  to  part  off  24  acres  of  land  on  the  west  part  of  the  tract 
shown  in  accon3pan3ring  plat,  on  a  line  parallel  with  west  boundary. 


B    S.  85®  30'  E. 


M 


9.61C. 


34  A. 


CO 


S.  67^,30 
10.3^  ® 


oWV/. 


B 


Anisr.  A  670-14' 
"  B  880-46' 
"  C  94°-i4' 
"   D  iiao-46' 

3600-00' 
1.    Let  ABEF  represent  the  tract,  and  AB  the  West  side. 

a.    By  the  Survey  Angle  A  —  68°-i4'|  Sum  of  Ang.  A  and  B    -  153O 

B  -  85°-46'<  and  180°— 153O  ^  37°  -  Supplement. 

3.    Sine  Angle  A  -■  ''^^^^'i  Product  Sines  A  and  B  -  ,9.96358  -  .st  Term. 


"  ^"l^fdir "'  ^''°'  Z    .1'''^'  }  Product  -  .9.66075  - 
Area  to  be  cut  off  x  2  —  480  sq.  ch.  Log  is    -    -    2.68124  — 

4.  Multiplying  3nd  &  3rd  Terms        —       —        22.33829 

5.  Dividing  by  ist  19. 96358 

Log  — 

^xT       c  *AiA«L«  «  2. 3 147 1 —237.0 -4th  Term. 

6.  Now  Sum  of  Angles  A  &  B  >-  153° 
and  180*^153°, 

Therefore,  AB2«  (27.442)  «  752.9536 
Subtract  4th  Term  237. 


2nd  Term. 
3rd  Term. 


7.    Extracting  Sq.  Root       — 


5»5.9536     __ 
22.71  —DC 


Then: 
As  Sin.  Supplement  (27°)  9.65705 
:  Sin.  Angle  B 
::  Diff  CD  A  AB  ;  AD 

Solution.        Diff  CD  &  AB  —  4.73  —  Log.  0.67486 
Sin.  Ang.  B    —  999881 


Multiplying 
Div.  by  ist  Term 


-  10.67367 
9-65705 

Log.  1. 0166a  i«  10.39  ""  AD 
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BY  E.  W.  DIMOCK. 

TO  PASS  AN  OBSTACLE  IN  LINE  OF  SURVEY,  BY   USE  OF  AN  EQUILATERAL  TRIANGLE. 


O 


•E 


G 


c 


/ 


y 


D 


•K 


B 

1.  With  Inst  in  adjustment  to  Line  at  A,  turn  off  60°  on  Limb  to  right, 
and  measure  a  convenient  distance  to  point  C.  Transit  telescope  and  set 
rear  flag  D  at  a  convenient  distance. 

2.  Set  Inst  on  point  C,  and  without  unclamping  Limb  direct  telescope 
to  D- 

3.  Turn  off  60°  from  CD  to  left.  The  telescope  will  now  have  a  range 
parallel  to  AB.  Set  rear  flag  at  E  and  produce  the  parallel  to  a  convenient 
distance,  P,  whence  let  fall  a  perpendicular  upon  the  intercepted  Line  B  AO. 

4.  Turn  off  60**  from  CF  to  left,  and  measure  the  distance  CG  AC. 
Set  point  G. 

5.  Set  Inst  on  point  G,  and  without  unclamping  Limb  direct  telescope 
to  C.     Turn  off  60°  to  right,  and  O  should  now  fall  m  Line  of  Collimation. 


'  O"  14»D 


"-/o-..:;;-"™™". 
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FIELD  CALCULATIONS. 


Sin  7oP-o5'-4o''a.c.  0.0167543 

.**  19-50-50    -    -     9.5308567 
213.40    -     -   -   a. 3291944 

H  H  '—77 .0558  1 .  8868054 

Sin  7o**^5'-4o"a.c.  0.0267543 

213.40      -    -   a. 3291944 


GH'— 226.959 
313.40x77.06 


2-3559485 


-  822a— GHH' 


43560x4—  174240 


H'     7oOo5'4o' 


166018—Required  for  GDCH' 


Cot7o*>-o5'-4o"—.362io4ix(a:  assumed  to  be  6oo)=2i7.26 

444  w— DC 

2)671.  i8--GH't  DC 

135' 5*3 '^'*'^'o'=^  201364 
166018 


?53:?6too    mucli 
15136  divded  by  444.22--- 8o* 

600— So-=52oX2d  time. 


iLet    if  =52o)x362io4i=r-T88.2(^ 

226.96 


4»5.?5 
642.21--DC 

X52o  =  166975 

3  i66r>i8 


5i8xCot  70°-05'-4o"=-i87.57 

226.96 


957  too  much-7«4T.s.  25=-2+ 
520—2^-518  X  ^d  time. 


4 14.53- DC 

641.49 

X5i8'=i66i46 

2  166018 


518 


126  [too  much  — 
near  enoui^li 


«;        o      .    --55o.9>-H'C 
Sin  7oO-o5'-4o''    77.06 

627.98— HC 

Assume  H'GD  to  have  been  other  than  00°,  say  88°:  then 
▼Cot  7o°-05'-4o"=-.362i04i 
—  '•    88°  =.0349208 

♦  .3271833  to  be  used  in  place  of  .-',621041 
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PROOF. 


I    HG  North  213.40 

3    GD  N    7o°-o9'io"  E  518.00 

3  'DC  S    i9°-5o'-5o"  E  414.52 

4  CH  N    89°-56'-3o"W  627.98 


L.       1 

...  I. 


D. 


Areas 


D.  M.   D. 


▼213.40} 

+175.87 
-389.91 
♦      .64 


Areas 


_389.9» 


0.00       iyO.OO 

4* 
+487.23!    487.94  .9836 

•  I 

+'40.74 :  1115.22    ; 

-      _  I  ' 

-637.98  I  627.98        .0046 


+627.97 
-627.98 

-.oi 
_627.98 


4.9919 


.9882      4.9912 
.9883 


4.0030 


70°-5o'-io" 
518 


i90-5o'.5o" 
414.53 


89°-56'-3o" 
697.98 


Cos. 

9.5308567 
2.7143298 

'75.867+    2.1451865 
671 

194 

9.9734056 
2.6175560 

389.907*  2.5909616 
532 

84 

-  7.007794' 

2.7979458 

.63935  -'.8057399 


Sin. 

9  9734056 
3.7143398 

487.23'*  2.6877354 
40 

«4 

9.5308567 
2.6275660 

140.738*     2.1484127 


2)     175.87 
487.24 


2A 


.98359 

\)         389.9' 
1115.22 


2A 
4.99122* 


4)  .64 

627.98 


2A 


.0046132 

iA»4356oLog. 

2 


2.2451918 
2.687742^ 

4.9329347 
4.9401179 

-1.9928168 

2.5909644 
3.0473606 

5.6383250 
4.9401179 

0.6983071 
50 

31 

1.8061800 
2.7979458 

3.6041258 
4.9401179 

-3.6640079 

4.6390879 
. 3010300 


4. 9401 1 79  m-aA  used  above 
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The  answers  from  Prof.  C.  N.  Brown  deserve  especial  notice,  because 

of  his  representative  position  as  an  educator.     He  has  at  the  university 

three  transits  by  Gurley  which  have  been  in  use  about  eighteen  years,  one 

new  Pauth  transit,  and  one  open-sight  compass,  over  fifty  years  old.     He 

teaches  his  students  *'that  the  needle  is  good  only  tor  very  cheap  lands  and 

as  a  rough  check  on  the  vernier."     He  uses  wire  chain  66  and  loo  feet  long, 

divided  to  links  and  feet ;  also  band  chain  by  Sager  and  an  Excelsior  steel 

tape  by  Keuffel  &  Esser.     He  recommends  only  the  band  chain  for  ordinary 

work  and  the  steel  tape  for  city  work,     For  strain  he  uses  a  steel  balance, 

and  for  temperature  a  good  thermometer.     He  uses  Johnson's  text  books  on 

surveying  and  teaches  .his  methods  of  balancing  and  disposing  of  "error." 

He  also  pays  considerable  attention  to  stadia  work  and  says  his  students  get 

better  results  with  it  than  with  the  chain. 

On  the  whole,  the  responses  to  the  series  of  questions  are  very  gratify- 
ing as  an  indication  of  the  practice  among  us  and  also  among  the  other  sur- 
veyors and  engineers  of  the  state  who  are  not  members. 

Let  us  remember  that  in  1874  but  few  steel  tapes  were  in  use,  even  in 
the  cities  •  that  surveys  were  nearly  all  made  with  the  chain,  except  where 
sufficient  was  at  stake  to  warrant  the  use  of  wooden  poles ;  that  though  by 
the  poles,  with  careful  handling,  a  very  high  degree  of  accuracy  was  attain- 
able, (perhaps  even  higher  than  with  the  steel  tape  as  claimed  in  some  of  the 
answers),  they  were  too  cumbersome  to  be  used  in  general  work.  Remem- 
bering these  things,  the  fact  that  the  wire  chain  has  now  nearly  gone  out  of 
use  is  evidence  of  an  intelligently  progressing  spirit  in  the  profession.  My 
opinion  is  that  when  the  advantages  of  the  steel  tape  are  fully  appreciated, 
it  is  likely  to  be  found  that  the  use  of  the  band  cham  is  but  a  stepping-stone 
to  the  use  of  the  steel  tape  for  all  purposes.  'It  is  to  be  hoped  that  in  accord- 
ance with  the  usual  course  of  things,  this  increased  use  of  the  steel  tape  will 
be  at  once  a  cause  and  effect  of  lower  prices  by  the  manufacturer. 

An  increased  attention  to  strain  and  temperature  is  sure  to  follow  the 
evident  desire  manifested  to  do  a  higher  grade  of  work,  and  my  own  exper- 
ience assures  me  that  the  time  and  trouble  required  for  giving  this  attention 
is  greatly  overestimated. 


DISCUSSION  ON  THE  REPORT. 

Mr.  Varney — Referring  to  Mr.  Dimock's  method  of  passing  an  obstacle, 
I  would  like  to  know  if  others  are  in  the  habit  of  doing  it  that  way. 

Mr.  Wileman — I  turn  as  few  degrees  as  possible  to  let  me  by  an  obstruc- 
tion. If  half  a  degree  will  let  me  by,  I  do  that,  and  double  the  first  in  the 
second  deflection,  and  the  same  as  the  first  in  the  third. 

Mr.  Varney — I  do  not  like  that  method.  I  think  Mr.  Grim's  method  is 
better. 

Mr.  Wileman — Where  is  the  advantage  of  turning  60°  or  any  other  spec- 
ial number  of  degrees? 
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Mr.  Vamey — The  advantage  of  60°  is  that  the  distance  on  the  true  line 
\s  the  same  as  the  distance  measured  requiring  no  calculation. 

Prof.  Brown — With  60°  you  turn  three  angles,  where  otherwise  you  turn 
four. 

Mr.  Bowen — In  practice  would  it  not  be  better  to  choose  any  one  of  the 
different  methods,  according  to  circumstance?  We  meet  conditions  where  it 
is  not  possible  to  turn  60°  or  any  other  specific  number  of  degrees .  We 
might  be  compelled  to  adopt  Mr.  Wileman's  plan,  one  degree,  two  deg^rees, 
and  one  degree  to  get  back. 

Mr.  Wileman — I  can  probably  make  the  case  a  little  clearer  by  citing  the 
possible  case  of  producing  a  line  through  the  woods ;  a  tree  is  encountered 
which  it  is  desirable  to  pass  with  a^  little  trouble  as  possible.  It  is  very 
likely  to  be  a  difficult  matter  to  choose  a  spot  from  which  the  60°  plan  could 
be  used  without  finding  another  tree  in  the  road  before  the  detour  was  com- 
pleted. The  square  offset  manner  I  do  not  like,  because  it  takes  excessively 
careful  work  to  set  four  stakes  and  use  them  so  accurately  that  the  two  lines 
shall  be  absolutely  parallel,  but  by  turning  just  enough  to  slide  by  the  tree, 
using  say  100  or  200  foot  lines,  there  is  no  correction  for  distance  necessazy 
and  only  three  stakes  to  set  and  center  instead  of  eight 

A  Member — Had  we  not  better  chop  the  trees  down? 

Mr.  Wickenden — Mr.  President,  there  is  a  tree  over  there  (pointing  to  a 
lithogpraph  of  a  very  large  gum  tree  in  Victoria  called  "Uncle  Sam")  that  I 
do  not  believe  anyone  would  want  chopped  down. 

Mr.  Varney — We  run  lines  to  connect  distant  points.  If  the  case  demands 
that  we  keep  as  much  as  possible  on  the  line  on  which  we  start,  I  prefer  pass- 
ing an  obstacle  by  means  of  two  90°  offsets,  enabling  me  to  prolong  a  line 
parallel  with  the  required  line  a  sufficient  di(;tance  beyond  the  obstacle  to 
enable  me  to  get  back  by  two  90°  return  offets,  from  which  the  line  may  be 
again  continued.  Such  cases  are  rare,  and  with  me  have  only  occurred  in 
city  work. 

In  running  a  random  I  call  the  line  from  the  start  to  the  first  obstacle 
the  "true  random."  After  deflecting  to  pass  an  obstacle,  I  make  no  effort 
to  return  to  the  *'t  r."  but  fix  p>oints  visible  from  each  other  and  as  near  as 
I  can  by  rough  estimates  and  observations  to  the  prolongation  of  the  *'t.  r." 
Then  by  measuring  the  distances  and  observing  the  angles  between  these 
points  it  is  easy  to  calculate  the  position  of  these  points  with  reference  to  the 
**t  r."  or  to  any  other  line  or  points  to  which  measurements  are  made.  The 
advantages  of  this  method  are  a  saving  of  time  and  in  the  fact  that  angles 
can  be  measured  from  given  points  with  a  much  higher  degree  of  accuracy 
than  the  angles  can  be  turned. 

Mr.  Wileman — You  speak  of  "keeping  latitudes  and  departures  each  in 
one  column  only."  Do  you  not  think  the  chance  for  error  in  overlooking  the 
signs  outweighs  the  advantage  of  having  only  two  columns? 

Mr.  Vamey — I  think  not.  Of  coiurse,  there  is  greater  liability  to  error, 
but  the  error  is  easily  devoted.     It  is,  of  course,  a  little  more  mental  strain. 
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I*rof.  Brown — I  should  like  to  sa.y  a  word  to  call  attention  to  the  meth- 
mU  th&t  Prof.  Johnson  has  given  for  balancing,  in  his  excellent  text  book  on 
[>ur%'eyiiig,  I  like  the  book  very  much,  and  use  it  in  one  of  my  classes.  It 
is  especially  adapted  to  engineers  rather  than  lo  land  surveyora,  pure  and 
simple.  He  gives  in  oil  four  eases  and  four  rules — two  rules  under  one  sup>  1 
position  and  two  under  another.  He  first  supposes  the  survey  to  be  made  1 
with  compass  and  chain  or  tape,  in  which  errors  will  be  made  in  reading  the 
aji^lea  as  well  as  measuring  distances.  His  second  supposition  is.  that  a 
transit  is  used  and  the  angles  measured  and  checked  independently  of  the 
lengths  of  the  sides,  or  that  no  errors  are  made  in  the  angles,  but  all  in  the 
measurements  of  the  sides.  Under  each  of  these  suppositions  be  has  two 
cases,  vii. :  ist.  in  which  all  sides  are  equally  difficult,  or  easy,  to  measure ; 
and,  in  which  some  sides  are  mor«  difficult  to  measure  than  others. 

Under  the  first  supposition  and  first  case  he  gives  the  ordinary  rule,  that 
is,  error  is  distributed  proportionutely  to  the  length  of  the  sides,  or 

Dist.  around  field  ■  whole  error  in  j  7^1  \   -.  Length  of  one  side : 

,.„    .„  1  Lat  I 
"'"^  '"iDepI 

Under  the  second  supposition  and  first  case  he  distributes  tl 
Lat.  (or  Dep. )  propmrtionally  to  Ibc  Lat.  of  the  side;  or 
Whole  LaL  (N  •  S)  ■  whole  error  in  Lat.  :  ■  LaL  of  one  side  :  erroi 

that  Nidc. 
Wliole,Dep.  I,K  •  Wj  :  whole  error  m  Dep.  i :  Dep.  of  one  side  :  error  in  Dep.   j 
in  that  side. 

Under  the  second  case,  where  tbu  sides  are  of  unequal  e, 
ment.  he  gives  an  opportunity  for  one  to  use  bis  judgment  as  to  where  most 
of  the  error  was  made.  Suppose  we  have  a  tract  with  some  sides  through 
smooth,  level  pasture  land,  very  easy  place  to  measure.  We  will  t^ll  this 
one  |t).  Other  sides  are  through  brush  and  over  uneven  ground.  It  is  more 
difficult  to  do  good  chaining  here,  we  will  nay  three  times  as  hard.  Other 
sides  may  be  eight  times  as  bard  or  two  times  as  hard,  etc.,  as  the  smooth, 
easy  sides.  We  use  our  knowledge  of  the  ground  and  our  judgment  iu  set' 
ting  down  these  numbers,  called  "weighLs."  Now  to  apply  this  method  we 
proceed  as  follows;  Set  the  lengths  of  the  sides  in  acoluraa  in  order  as  sur- 
veyed. In  another  column  to  the  right  place  these  numbers  expressing  the 
relative  diflicultness  of  measurement.  Johnson  calls  them  "weights."  Then 
in  another  column  to  the  right  place  the  product  of  each  side  by  its  "weight." 
Add  these  products.     Then  under  the  first  supposition  and  case  second  wo 

Total  e 
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Report  of  Committee  on  Highways. 


To  the  President  and  Members  of  the  Ohio  Society : 

Genti.kmkn:  The  regnularly  appointed  chairman  of  this  committee  being 
absent  from  the  state,  the  president,  in  October  last,  requested  the  writer  to 
act.  After  consenting,  communication  was  opened  with  the  other  members 
of  the  committee,  with  a  view  to  preparing  a  report  worthy  of  the  import- 
ance of  the  subject  under  our  care.  Finding,  however,  that  the  remaining 
members  of  the  committee  were  busy  preparing  matters  for  this  convention 
or  fully  occupied  with  their  professional  duties,  the  report  was  abandoned, 
and  in  lieu  thereof  I  desire  to  submit  a  somewhat  hurriedly  prepared  paper, 
entitled  '^Engineers  and  Roads." 

Respectfully  submitted 

ThOS.   R.  WlCKENI>F,N, 

Chairman. 
ENGINEERvS  AND  ROADS. 

BY  T.   R.  WICKENDEN. 

Of  all  the  varied  interests  that  effect  the  public  and  require,  in  a  greater 
or  less  degree,  the  attention  of  our  profession,  the  public  highways  are  by  far 
the  most  general,  being  used  as  they  are  by  all  citizens.  In  Ohio  we  have 
roads  of  all  (jualities  between  gc)od  and  bad,  both  in  city  and  village  streets, 
as  well  as  in  the  highways  of  the  county  and  township;  and  the  question 
arises,  "What  are  and  should  l>e  our  relations  to  and  influence  over  both  the 
construction  and  maintenance  of  this  very  important  branch  of  public  work?" 
Are  we  not  justified  in  claiming  that  in  many  cases  the  engmeer  is  simply  a 
mechanic  and  draftsman  to  carry  out  the  ideas  of  men  whose  education  and 
expcrientnj  is  entirely  foreign  to  the  problem  of  proper  R»ad  construction  and 
maintenance?  It  is  a  common  expression,  both  of  the  press  and  the  public, 
a^d  is  often  used  as  an  excuse  and  apology  for  bad  roads,  that  we  are  not  a 
nation  of  road  builders,  that  we  have  not  reached  that  condition  in  our 
national  existence  where  g(K)d  roads  shall  be  the  rule  instead  of  the  excep- 
tion, and  where  the  p)erfection  of  construction  and  maintenance  of  public 
highways  often  seen  in  the  older  countries  shall  be  the  custom  and  practice 
i>f  our  own.  These  statements  contain  much  truth.  It  might,  however,  be 
said  with  equal  truth  that  we  are  not  a  nation  of  engine  builders,  or  a  nation 
of  bridge  builders,  or  of  ctmstruction  of  heavy  ordnance,  and  yet  it  is  true 
that  some  of  the  finest  and  most  powerful  engines  are  manufactured  in  the 
land ;  also  that  some  of  the  most  economical  and  boldest  designs  of  bridges 
that  the  world  has  ever  seen  were  bom  in  the  brain  and  constructed  by  the 
hand  of  American  citizens,  and  to-day  the  old  world  looks  on  with  admira- 
tion, if  not  with  envy,  at  the  finely  finished  and  powerful  guns  now  con- 
stmcteil  in  the  factories  of  our  land.     And  why?    Because  men  of  intelligence 
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Ability  bave  given  their  best  tboiigtil  aad  exertions  to  bring  about  these 
varirms  ends.  And  shall  not  the  apphcatiun  of  the  aanie  priticiples  to  the 
ti<fO  and  care  o£  our  highways  gHve  equally  good  results? 
a  qaesdoa  that  comes  very  near  the  public  heart,  (or  the  reason  that 
it  draws  very  heavily  un  the  public  purse,  and  if  the  best  results  are  to  be 
obtaiaed  there  must  be  intelligeDt  designs,  careful  supervision  of  construc- 
tion.  and  properly  orgaaiieil  and  directed  forces  tor  the  maintenance  of  the 
With  but  a  few  exceptions  these  reiiuirements  are  not  found  com- 
bined either  in  city,  county  or  township,  nor  can  they  be  until  both  the  con- 
1  and  maintenauce  of  highways  shall  be  placed  under  the  care  and 
direction  of  men  whose  training  and  experience  specially  fits  them  to  have 
charge  o(  and  control,  in  a  large  measure,  this  department  of  pulilic  work 
Budi  ttien  I  believe  exist,  and  should  be  found  iu  the  greatest  numbers  in  the 
«ni£iDCcring  profession. 

The  construction  of  a  street  or  road  involves  something  more  than  RUing 
tip  holes  and  covering  up  mud.  The  question  of  grades,  width  of  roadway 
tu  l>e  improved,  cross  section  of  completed  road,  drainage  of  both  surface  and 
sab-grade,  the  kind  and  amount  of  material  to  be  used,  should  be  submitted 
impetcnt  engineer  for  careful  consideration  and  investigation,  so  that 
if  he  does  not  fully  control  and  determine  these  questions  he  may  give  intel- 
ligent advice  thereon.  The  preparation  of  plans,  specifications  and  estimates 
abould  be  wholly  is  the  hands  of  the  engineer,  subject  to  the  approval  of  the 
powers  that  he. 

TiieworV having  been  thus  properly  designed,  it  is  even  more  important 
that  he  shall  have  full  supervision  of  the  work,  in  order  that  the  details  of 
the  design  may  be  properly  and  carefully  carried  out.  It  is  not  enough  that 
he  simply  stake  out  the  work,  but  he  must  have  ample  opportunity  of  seeing 
«ad  knowing  that  the  work  is  completed  as  laid  out,  and  in  this  he  will  often 
find  occasion  to  use  competent  assistants  and  honest,  intelligent  inspectors. 
who  may  be  both  hands  and  eyes  to  him,  thus  enabling  him  both  to  know  of 
control  the  carrying  out  of  the  entire  work.  When  a  road  has  been  con- 
stmcted  and  the  work  completed,  it  is  usually  supposed  that  the  engineer's 
wtnlE  is  done.  It  should  be.  in  fact,  simply  commenced.  Intelligent  con- 
struction IS  but  the  beginning,  and  intelligent  maintenance  is  of  equal,  if  not 
greater  importance.  What  would  be  thought  of  araan  who  should  purchase 
constnjct  ao  e«pensive  machine,  whose  various  parts  are  liable  to  constant 
JDJury,  if  cot  properly  cared  for.  and  then  turn  it  over  to  the  care  of  a  matt 
M>  knowledge  of  either  its  principles  of  construction  or  the  care  nec- 
>  properly  maintain  it,  and  yet  the  public  is  spending  millions  ot  dol- 
lars on  the  construction  of  streets  and  roads  which  are  subjected  to  the  moat 
«eve(e  use,  and  need  constant  and  intelligent  care,  and  then  turning  them 
prer  to  men  having  neither  theoretical  nor  practical  knowledge  of  their  needs, 
with  the  variation  of  a  change  of  officers  every  few  years  with  a  usual* result 
that  in  a  comparatively  short  time  the  pavement  or  road  is  ruined  and  an- 
large  outlay  needed.     The  old  adage,  "A  stitch  in  time  saves  nine"  is 
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specially  applicable  here,  and  none  should  be  better  fitted  to  know  when  and 
how  to  put  in  the  stitch  than  the  engineer. 

What  we  need  to  remedy  the  defects  here  set  forth  is  something  of  this 
kind:  Each  county  divided  up  into  proper  districts,  each  in  charge  of  an 
efficient  engineer,  who  should  control  and  direct  all  construction,  care  and 
maintenance  of  the  roads  of  his  district.'and  that  the  office  of  street  commis- 
sioner in  cities  or  villages  either  be  abolished  or  made  subject  to  the  direc- 
tion of  the  city  engineer,  so  that  all  work  on  city  streets,  whether  construc- 
tion, cleaning  or  repairs,  should  be  directed  and  controlled  by  the  eng^eer; 
and  the  authority  for  granting  permission  to  open  or  break  into  the  streets, 
whether  by  officers  of  the  city  or  corporations  using  the  streets,  should  be 
vested  solely  in  him,  and  proper  provisions  made  and  funds  provided  for  the 
restoration  of  the  streets  broken  into  by  forces  directed  by  the  engineer,  the 
same  forces  being  used  to  promptly  repair  any  defects  in  the  pavement  or 
road  as  soon  as  they  are  discovered.  One  might  then  hope  for  and  expect 
the  best  results  for  the  monies  expended,  and  the  roads  and  streets  of  our 
nation  might  soon  become  a  national  pride  rather  than  the  disgrace  many  of 
them  now  are. 


Report  on  Blanks  and  Instruments. 


To  the  President  and  Members  of  the  Ohio  Society  of  Surveyors  and  Civil 
Engineers: 

The  display  of  instruments  before  the  society  consists  pnncipally  of 
KeulTel  &  Esser  Co.'s.  as  follows:  A  Y  Itjvel  with  compass ; an  eighteen  inch 
Y  level,  a  small  transit  apparently  as  perfect  in  its  parts  as  any  of  the  larger 
instruments,  with  all  the  attachments,  with  a  five-inch  telescope  and  a  two- 
inch  needle :  a  plam  engineer's  transit  with  five-inch  needle,  with  a  very  com- 
plete set  of  tangent  screws  pressing  on  a  collar,  which  presses  against  the 
spindle,  overcoming  the  old  method  of  pressing  on  a  point,  also  the  leveling 
screws  are  fastened  differently  from  the  old  methods,  and  they  can  be  used 
without  binding,  iis  in  most  of  the  old  instniments.  where  no  screw  is  tiscd  to 
relieve  the  leveling  screws ;  one  light  Mountain  transit  four-inch  needle,  with 
vertical  limb,  which  has  an  extra  plate  laid  in  the  center,  the  gp-aduations 
iHjing  on  this  plate,  avoiding  the  wearing  of  the  graduations  on  the  edges. 
The  tripods  t>f  most  of  these  instruments  are  of  a  new  design  and  are  firmly 
made.  The  extension  tripod  leg  is  of  a  novel  design  and  can  be  made  to 
suit  the  situation  very  quickly ;  a  full  assortment  of  the  different  styles  of 
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eicelsior.  steel  and  iiiclaltic  tape  lines,  also  a  line  of  band  chains  varying 
itom  oDc-eigbtli  to  onc-ft'urlh  inch  in  width,  and  aru  strong,  well  made  and 
diktoble.  The  old  surveyors'  chain  was  on  bands,  but  is  becoming  of  Inter- 
^t  only  as  a  tiling  of  the  past. 

The  Paragon  s(.-ules  are  very  complete  in  their  manufacture.    They  are 
tnlsldoti  the  edges  with  white  composition,  with  block  ligiiras,  and  aremade 
1  fiat  and  triangular  scales  in  all  divisions ;  also  a  fuU  line  of  draughting  in- 
I  stniments  of  the  highest  grade ;  a  surveyor's  compass  with  three  and  one- 
Uf  inch  needle,  and  a  small  sight  compass  with  clinometer,  complete  the 
)cl<]  instruments.     Twoanamameters,  onercadingto  io.i)oo,ooafcet.  and  are 
*iry  ingenious  nad  novel  instruments;  Locke's  hand  levels,  and  Abney's  re- 
C'ling  levefs;  the  Philadelphia  rod.  with  Thompson's  improved  levehng 
'ent,  have  some  interesting  features  in  their  construction. 
The  Lquid  indelible  drawing  ink  made  by  the  above  company  in  all  eol- 
'  I  among  the  best  in  the  market.      Samples  of  their  Helios  blue  print 
et-.  Nigrosine  blaclt  print  paper,  also  of  their  drawing,  profile  and  cross 
^li«»n  papers  were  on  exhibition.     An  engineer's  slide  rule,  divided  on  cel- 
^icl  facing,  used  for  calculating,  completes  this  exhibit. 

The  firm  isrepresentedby  Rudolf  Link,  the  same  as  last  year,  who  takes 
Sf^t^t.  pains  to  explain  his  inlritments.  and  have  them  thoroughly  appreci- 
**■**!-  All  of  the  above  instrumentfi  are  of  lice  appearance  and  show  good 
>*-oi-tc  Bnanabip. 

The  exhibit  of  (George  M.  Eddy  &  Co.,  of  Brooklyn,  N,  V..  consists  of 
^tc»^ic  and  steel  tapes.     Their  steel  tapes  arc  graduated  in  accordance  with 
"*   standard  of  the  U.  S.  coast  survey,  and  are  corrected  at  (12°  temperature 
twelve  pounds  strain,  their  variation  being  o.ad  of  an  inch  for  each  to° 
■oofeeL     F.  A.  Bone,  of  Warren  county,  O.,  has  on  exhibition  a  plat  of 
t-cnwnship  for  a  county  map  showing  a  reduction  by  photo  engraving, 
'^'^ili  process  is  attraoLing  much  attention. 

Topographical  maps  of  position  of  thegrounds  of  the  Ohio  State  univer- 

""   Were  shown  as  the  work  of  the  students,  which  were  excellent  in  every 

*^*»*1.     Blank  specifications  of  the  Dayton  and  Columbus  sewerage  systems, 

'  Other  s|>eciiicatiuns  of  bridge  work,  stone  work  and  bridge  approaches 

*  <*f  interest  to  the  society,  and  if  eshibitsofthischaracter  were  made  from 

y  city  and  county  in  the  state,  it  would  bring  about  a  great  reform  in 

>   papers  and  probably  he  the  result  of  fixing  a  standard  for  uniform 

Qk  specilications  (except  in  certain  details)  throughout  the  state,  and  by 

e  expense  to  the  counties  and  much  labor  to  the  engineer. 

The  exhibit  by  E.  D.  Wileinan  of  the  class  of  work  done  by  the  goveni- 

'~'   ~   E.  of  Australia  in  their  railroad  work  is  the  most  elaborate  of  the 

!r  placed  before  the  socicy,  and  in  fact  nothing  but  a  government 

Uld  ever  require  as  much  time  and  labor,  put  upon  the  plats,  profiles  and 

"V^ys^  owing  to  their  cost.     Our  corporations  look  more  to  the  progress  of 

D  hand  than  to  the  fine  exhibits  of  maps  of  their  lines. 

The  blue  prints  of  the  bridge  work  on  the  Scioto  Valley  railroad  and  the 
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blue  prints  from  photographs  are  very  instructive,  as  exhibited  by  the  secre- 
tary of  the  society. 

Last,  but  not  least,  is  a  loo  foot  tape  made  by  Mr.  Vamey,  by  Chester- 
man,  one-fourth  of  an  inch  wide  and  much  thicker  than  the  usual  pattern. 
Sold  by  the  William  Bingham  Co.,  of  Cleveland,  O. 

Respectfully  submitted, 

F.  M.  Davisson, 
Chairman. 


Methods  and  Results  of  Railway  Surveying  in  South 

Australia. 


BY  E.    D.    WILEMAN. 

As  a  preliminary  to  the  complete  understanding  of  the  following  notes, 
you  must  understand  that  the  railways  in  the  Australian  colonies  are,  with 
hardly  any  exception,  built  and  managed  by  the  various  colonial  govern- 
ments and  that  the  information  embodied  herein  is  based  on  a  four  years' 
experience  during  iSyyto  1881.  Usually  as  a  preliminary  to  any  work  on  a 
line  the  people  resident  in  the  district  where  the  line  is  desired  get  their  mem- 
ber in  parliament  to  propose  a  trial  survey  for  a  line  of  railway  from to 

s  naming  the  proposed  termini  of  the  line,  and  the  usual  result  is  an  or- 
der to  the  commissioner  of  public  works  to  have  said  survey  made  and  report 
to  parliament  thereon,  and  through  the  engineer  in  chief  a  surveyor  is  sent 
out  with  a  party  to  make  the  survey.  A  very  usual  size  for  a  party  is  sur- 
veyor in  charge,  assistant  surveyor,  one  or  two  cadets,  according  to  circum- 
stances, a  cook,  teamster,  and  as  many  men  as  the  nature  of  the  country  de- 
mands as  to  whether  it  is  clear  or  wooded,  usually  four  or  five  men,  who  are 
designated  on  the  pay  roll  as  axemen. 

In  a  trial  survey  the  object  is  to  learn  the  possible  grades  and  alignment 
and  the  character  of  the  country  passed  through  as  to  ownership,  occupa- 
tion, improvements  and  topography  with,  of  course,  as  little  expense  as  is 
consistent  with  thorough  reliability  of  the  information  sent  in.  I  ^viU  here 
insert  the  instructions  g^ven  to  surveyors  by  the  deimrtment: 

SOUTH  AUSTRALIAN  RAILWAYS. 

DEPARTMENT    OF    THE    ENGINEER    IN     CHIEF. 

Instructions  and  Regulations  to  be  Observed  in  Conducting  the  Survey  of 

the  Railways,  by  the  Officers  in  Charge  of  the  Survey  Parties. 

I.  The  officer  in  charge  ot  each  party  will  be  held  responsible  for  the 
safe  custody  and  care  of  the  camp  equipments,  stores  and  instruments,  and 
will  have  entire  control  of  the  party  under  his  charge. 
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Ho  will  be  huld  responsible  (or  Ihe  accuracy  of  the  survey  and  lev-  J 
%  Uken  nvcr  tbe  jKirlion  of  the  country  allotled  to  him,  and  is  required  In  ■ 
>^«ry  instance  lu  check  the  levels  of  his  ossistanL 

Every  tnnjjeuCial  line  must  have  its  magnetic  liearing  taken  at  both  1 

»d»,  and  the  variation  from  true  Nortli  must  be  ascertained  by  observation  I 

ith  camp,  and  entered  in  the  survey  book  at  the  commencement  of  every  1 

4.  Whenever  practicable,  the  survey  should  be  connected  wlih  any  ei 
*--=».bllshed  trigonometrical  point  previously  made  by  the  survey  dopartmen 

5.  Good,  substantial  bench  marks  must  be  made  at  every  half  mile,  and  < 
^^^tlaeir  position  noted  in  the  field  and  level  books  and  recorded  on  the  seel 
^^^L  ti.  All  creeks  or  rivers  which  may  be  intersected  must  be  surveyed  for 
^^^^b.  distance  of  at  least  ten  chains  on  each  side  of  the  line,  and  such  longl- 
^^^^P*^dinal  and  cross  sections  taken  as  may  be  necessary.  In  every  case  tbe 
^^^P&ighest  flood  level  of  all  creeks  and  rivers  must  be  ascertained,  levelled. 
^^^hftoted  in  Ihe  field  books,  and  plotted  oo  the  sections,  with  such  further  par- 
^^Vfc^cutars  with  regard  to  the  regime  of  the  stream  as  may  be  obtainable. 

^^B  7.     All  existing  fences  within  a  distance  of  twenty  chains,  and  building 

'^^itbin  five  chains  on  either  side  of  the  center  line,  most  be  surveyed  and  . 
Iwd  down  on  tbe  plat 

It  will  be  (he  duty  of  the  officer  iu  charge  to  see  Chat  tbe  levels  taken  1 

v^SBCh  day  arc  reduced  before  tbe  work  of  (he  following  day  is  commenced.  I 

The  survey  and  levels  are  also  to  be  kept,  as  far  as  practicable,  plotted  up  1 

o  date,  upon  the  paper  supplied  by  the  department,  all  reduced  levels  to  be  I 

written  in  inkand  nut  in  pencil, 

■>  The  plan  and  section  will  be  plotted  on  sheets  containing  one  mile 
«ach.  tlie  plan  being  placed  above  the  section  where  practicable.  The  plan 
ift  to  be  plotted  to  a  scale  of  four  chains  to  the  inch,  and  the  section  to  a 
scale  of  four  chains  to  the  inch  horizontal  and  forty  feet  vertical. 

ii>.     The  officer  in  charge  will  in  all  coses  lay  down  the  gradients  or 
section  before  shifting  his  camp,  in  order  lo  ascertain  if  he  has  secured  the    ] 
best  line.     No  gradient  must  be  less  than  1  in  60,  and  no  curve  must  be 
than  five  (51  chains  radius,  unless  under  special  instructions.     Where  the   I 
ground  is  Mdelong.  a  cross  section  must  be  taken  at  every  chain. 

II      The  deid  and  level  books  must  be  forwarded  to  the  head  ofKcc  ii 
Adelaide  as  soon  as  the  work  plotted  amounts  to  live  miles.     Tbe  officer  in  I 
charge  must  also  report  every  fortnight  to  the  engineer  in  chief  upon  tlui  [ 
pmgress  made,  and  the  character  of  the  country  passed  through. 

iz.  The  officer  in  charge  ^vill  be  held  responsible  for  a  correct  record  I 
being  kept  daily  in  a  diary  of  the  work  performed  by  himself  and  his  as 
ant,  which  diary  shall  be  at  any  time  open  to  the  inspection  of  the  engineer  1 
in  chief. 

I  J.     Field  parties  are  expected  to  work  on  an  average  ten  hours  per  1 
diem,  lo  enable  the  survey  to  bo  completed  within  the  time  specified. 

14.    Tbe  chains  and  instruments  must  be  tested  daily  before  leaving  J 
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camp,  and  the  officer  in  charge  is  held  responsible  for  the  due  observance  of 
this  regulation. 

15.  The  officer  in  charge  of  each  party  will  be  required  to  see  that  the 
horses  and  express  wagons  forming  portion  of  the  camp  equipment  are  used 
only  for  the  purposes  immediately  connected  with  the  object  for  which  they 
are  provided. 

16.  All  curves  must  be  ranged  by  means  of  tangential  angles,  and  no 
other  mode  of  setting  them  out  will  be  allowed. 

1 7.  The  crown  tangent  is  to  be  marked  by  a  post  at  least  six  inches  in 

diameter,  cut  off  square  at  top  and  sunk  two  feet  into  the  ground,  the  exact 

point  of  intersection  being  indicated  by  a  half  inch  square  auger  hole,  and 

two  saw  kerfs  crossing  each  other  at  right  angles,  four  pegs  to  be  driven 

■ 
around  the  post  at  a  distance  of  about  three  feet  from  the  same,  thus  ■  11] " ; 

m 

the  commencement  and  termination  of  curves  to  be  marked  by  three  pegs, 
thus:  \  I  /    Where  stones  can  be  obtained,  cairns  are  to  built  up  over  these 

points  as  a  protection  against  disturbance  from  traffic. 

H.  C.  Mais,  Engineer  in  Chief. 
Engineer  in  Chiefs  Office,  Adelaide,  28th  August,  1876. 

As  to  the  first  clause  of  these  instructions,  all  survey  parties  camped,  as 
the  country  was  too  sparsely  separated  to  attempt  to  find  accommodation  for 
even  the  smallest  party,  among  the  farmers :  the  surveyor  in  charge  had  a 
12x14  wall  tent  and  the  others  had  bell  tents.  All  the  tents  had  floor  cloths, 
linings  and  flys. 

In  rapid  trial  work  stakes  were  only  driven  at  every  five  chains,  those  at 
every  ten  chains  being  large,  to  readily  distinguish  them.  Just  here  I 
should  like  to  explain  that  the  (xunter's  chain  of  66  feet  was  used  for  two 
reasons:  it  agreed  with  the  work  done  by  the  surveyor  general's  deimrtment 
or  land  office,  and  it  is  even  chains  to  the  mile,  all  distances  or  chainage  be- 
ing recorded  in  miles,  chains  and  links.  In  actual  practice,  too,  they  use<l 
the  great,  heavy  iron  chain  with  round  rings,  it  l>eing  necessary  to  remove 
one  or  more  rings  every  few  days  to  correct  the  length  or  take  out  the 
stretch.  The  transit  man  avoided  the  use  of  a  back  flagman  by  driving  a 
stake  under  the  transit  as  tall  as  possible,  splitting  the  top  and  puttmg  in  a 
piece  of  paper,  to  make  it  easily  found.  As  soon  as  the  front  flag  was  prop- 
erly set,  the  chainnien  started  out,  the  rear  chainman  carefully  preserving 
the  alignment,  and  as  soon  as  the  necessary  transit  notes  were  taken,  the 
transit  was  carried  ahead  by  the  axeman,  who  always  stays  with  the  instru- 
ment, and  that  leaves  the  transit  man  free  to  take  any  topography  notes 
needed  that  can  be  sketched  in  from  observation,  and  by  the  time  he  has 
reached  the  front  flag  the  chainmen  are  there  and  his  axeman  has  set  up  the 
instrument  and  leveled  it,  or  nearly  so,  and  so  on  to  the  end.  Usually  in 
this  trial  work  the  curves  are  not  run  in  unless  they  would  l^e  very  long  or 
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sbarp.  Id  tAking  the  levels  the  tatemiediBte  distances  belweeu  the  Gve  j 
chain  pegs  are  placed  inby  the  rodiiian.  The  rod  used  is  the  telescopic  self- 
I  "reading  rod,  usually  fourteen  feet  long,  sometimes  as  much  as  seventeen.  J 
No  ttuget  licing  used,  the  levelraan  alone  keeps  the  nutes,  and  a  less  expend 
sivc  man  can  be  used  for  rodman.  As  far  as  at  all  convenient.  Ihe  tallie.soi 
I  «ven  tens  are  used  as  turning  points,  so  as  to  facilitate  the  work  of  check| 
leveling. 

The  role  as  tobenchrnarks  at  every  half  mile  is  very  rigid,  anclifui 
nral  object  is  near  at  those  points,  a  post  is  planted  for  the  purpiwe. 
secondary  surveys  of  streams,  fences  and  buildings  are  usually  made  with  thsS 
prismatic  compass  and  chain,  starting  and  closing  on  convenient  points  of 
the  main  traverse,  and  I  would  like  to  impress  on  every  one  tiie  value  of  the 
prismatic  compass  on  such  secondary  work. 

Clause  14,  regarding  Ihe  lestmgof  instruments,  was  very  emphatic  a: 
chain  and  level,  one  of  the  first  duties  on  pitching  camp  being  to  pul  down  a  J 
standard  for  cliain,  using  a  steel  tape,  if  on  hand,  or  the  level  rod.  if  the  lapftl 
could  uot  be  had.     The  level  is  always  adjusted  and  tested  by  means  of  t\ 
pegs,  having  the  same  height  or  a  knowu  difference.    As  a  final  move  < 
the  field  work,  all  possible  information  is  gained  an  to  ownership,  occupation 
and  improvements  of  the  property  passed  through.     When  the  results  of  the 
field  work  are  sent  into  the  ofEce   the  prolite  is  plotted^  the  plan  is  made  by 
procuriog  from  the  surveyor  general's  office  the  lithograph  sheets  of  all  the 
hnndreds  necessary  to  make  a  map  of  the  district  passed  through,  and  then 
the  route  is  plotted  on  it  with  a  heavy,  distinct  line ;  these  lithograph  sheets 
are  on  a  scale  of  Ho  chains  to  one  inch,  and  a  book  of  reference  is  made  up 
showing  the  county,  hundred,    section,  owner,  occupier,  character;  as  t 
whether  town  lots,  suburban  allotmeuts,  farm  or  stock  run,  and  dually  as  t 
whether  it  is  fenced  or  unfenced  (almost  all  the  fences  are  posts  and  plaii 
wire).      Whatever  information  is  needed  in  making  this  book  of  reference   J 
which  tbe  field  party  failed  to  secure,  is  gotten  by  examination  of  the  records   ' 
In  tile  land  title's  office;  thai,  of  course,  applies  only  to  the  facts  of  O' 
and  occupier. 

These  three  items  now  of  section,  plan  and  Ixmk  of  reference  form  the  | 
report  of  the  commissioner  of  public  works  to  parliament,  the  sccti 

I   plan  having  the  title  of  parliamentary  section  or  plan  of  the railway,  and  fl 

these  are  the  basis  of  legislative  action  on  the  merits  of  the  project,  deter,  < 
mining  whether  it  shall  die  a  natural  death  or  pass  <.in  to  the  next  stage,  ^ 
known  as  the  contract  or  (wrmanent  survey;  in  this  work  the  rules  and  | 
regnlations  cited  above  are  all  quite  imperative,  and  the  following  supple- 

[    laentary  ones  were  i.ssued: 

t.    On  permanent  survey,  surveyors'  books  must  give  all  information  J 

[  necessary  as  to  [wsition  and  size  of  side  ditches,  so  that  they  may  ho  laid  1 

[  down  un  the  contract  plan. 

3.     The  height  of  banks  nn  lands  liable  to  floods  must  be  stated, 

•J.     Wliere  the  highest  flood  levels  cannot  be  determined,  the  questioc 
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of  waterways  and  flood  openings  must  be  carefully  and  thoroughly  exam- 
ined, and  the  size,  headway  and  position  of  flood-openings,  estimated  as  be- 
ing necessary,  must  be  stated. 

4.  Trial  pits  and  borings  must  be  sunk  in  all  cuttings,  and  at  the  sites 
of  all  bridges  and  large  culverts,  to  determine  the  nature  of  the  g^and,  so 
that  the  slopes  of  cuttings  and  works  for  foundations  may  be  decided  00  in 
the  office. 

5.  All  possible  information  must  be  given  as  to  the  localities  and  dis- 
tances, at  which  suitable  stone,  sand,  lime,  timber,  ballast  and  other  mater- 
ials can  be  obtained,  and  the  facilities  or  otherwise  of  transport. 

6.  The  cotmtry  mu<;t  be  thoroughly  examined  to  determine  where  water 
for  locomotive  purposes  can  be  obtained.  And  wherever  it  may  be  neces- 
sary to  store  surface  water,  trial  pits  or  borings  must  be  sunk  to  discover,  if 
possible,  good  holding  ground  convenient  to  a  large  area  of  collecting  ground, 
and  the  quantity  of  water  estimated  as  necessary  to  be  stored  at  each  place 
must  be  stated. 

7.  In  laying  out  the  line,  regard  must  be  had  to  the  most  convenient 
places  for  stations,  both  for  traffic  and  the  facilities  for  obtaining  water ;  the 
pieces  of  line,  as  straight  and  level  as  possible  must  be  made  for  the  station 
yard,  not  less  than  twenty  chains  long,  and  graded  not  worse  than  i  in  330 
cross  sections  at  every  chain,  and  for  five  chains  on  each  side  of  the  centre 
line  should  be  taken  throughout  the  station  yard. 

8.  The  instructions  as  to  indexing  field  and  level  books,  which  areg^ven 
on  the  inside  of  the  covers,  must  be  strictly  adhered  to. 

H.  C.  Mais,  Engineer  in  Chief. 
Adelaide,. 1 3th  March,  1S77. 

And  right  here  I  will  insert  the  instructions  on  the  inside  of  note  book 
covers,  mentioned  in  the  last  clause  above. 

SOUTH  AUSTRALIA. 

r        English         I 
(Coat  of  Arms  i 

en(;inkp:r-in-chiek's  office. 

Level  Book  No.  — 

All  entries  in  this  Book  to  be  made  in  Ink,  and  not  in  Pencil.  The  levels 
taken  each  day  to  be  reduced  at  night,  and  not  allowed  to  accumlate  with- 
out reduction.  Bench  marks  to  be  established  at  intervals  of  half  a  mile. 
After  every  B.  M. ,  the  reduced  check  level  to  be  inserted. 

This  book  is  to  be  kept  solely  for  the  purpose  for  which  it  is  issued,  and 
not  for  any  entry  of  an  irrelevant  nature ;  and  to  be  returned  to  the  Engineer 
in  Chiefs  office.  The  contents  of  this  Book  must  be  indexed  in  a  complete 
manner  on  the  Front  Page,  and  if  the  Work  is  continued  through  Two  or  more 
Books,  the  Numbers  of  the  Preceding  and  Succeeding  Books  must  be  given ; 
also  the  Number  of  the  Book  must  be  given  which  contains  the  Field  Notes  of 
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EtiKio  Work  in  this  Dock.    The  Bt>ok  must  not  be  soiled,  defac-cd  or  bave  leavi 
Vl^irD  out,  nor  be  detained  unnecessarily  after  the  work  is  ficisbed. 

U  Ibis  Book  is  nsed  for  rougli  Trial  Surveys,  or  any  similar  Work  wbi^ 
f  %.Xii;  Surveyor  does  not  require  to  send  in lo  the  Office,  notification  i 
U  lo  Ifac  OIGce  that  it  has  been  expended  in  the  Work.     In  all  ui 
l5oi)k  must  he  accounted  for. 

Issued day  of i3 

Returned day  of i6 

H.  C.  Mals,  Engineer  ia  Chief.  * 
The  same  as  the  above  is  used  in  the  field  book,  with  tbe  exception  d 
[  '%hat  portion  of  the  first  paragraph  relating  to  the  reduction  of  the  levels.  Id 
■^le  permanent  survey  the  centre  line  is  indicated  by  a  line  of  sawn  stake 
3"xj"  and  of  whatever  length  the  ground  (hard  or  soft)  required.  One  of 
Yhese  was  set  at  every  chain  or  66  feet,  its  z"  dimension  being  with  the  line,— 
the  great  width  being  to  allow  room  for  stamping  its  mileage  or  distance  oi 
its  lop  with  steel  dies,  thus:  fi  5^  ^-  the  face  of  the  stake  toward  tj 
tbe  lieginaing  of  the  hne  being  the  exact  point  of  measurement,  except  when 
a  hub  was  used ;  then,  of  course,  the  tack  is  the  point.  The  ground  is  veiy 
thoroughly  cleared  before  the  final  chaining  is  done  for  setting  these  stakes, 
a  strip  about  one  foot  wide  being  denuded  of  everything  in  the  way  Of  veg- 
etation, and  the  very  last  Ihmg  the  pegs  are  painted  white  if  the  soil  is  black. 
or  black  if  the  surface  is  white  sand,  lu  pegging  out  a  centre  line  the  direc- 
tion i&  first  decided  upon,  run  through  by  hubs,  and  the  intersections  at  the 
curves  marked  by  these  posts  as  per  clause  17  of  the  instructions,  the  angle 
of  intersection  measured,  the  elements  of  the  curve  calculated,  the  external 
secant  set  out.  the  tangents  measured  off  and  driven,  and  then  if  both  ends 
ol  the  curve  can  be  seen  from  the  centre  point  of  it  as  located  by  the  exter- 
nal secant  the  instrument  is  set  upon  this  center  point  and  tlie  whole  curve 
run  in  by  tangential  angles.  Then  we  go  back  to  the  previous  carve  and  run 
in  the  [legs  on  the  tangent,  the  chain  pins  being  lined  in  by  the  instrument  and 
left  by  the  cbainmen  for  the  stake  driver  who  follows  to  set  his  stakes  by.  The 
office  work  of  a  contractsttrveyisqiiite  as  complete  and  comprehensive  as  the 
lield  work.  There  are  prepared  from  the  notes  and  plans  sent  in  from  tbe 
Sold  tbe  contract  plan,  drawn  on  long  rolls  of  mounted  paper,  tbe  longitud- 
inal section,  also  drawn  on  roll  mounted  paper,  no  profile  paper  being  used 
there,  and  all  the  necessary  cross  sections  and  special  drawings  of  bridges,  J 
etc, ,  that  may  be  required.  From  the  longitudinal  and  crosssections  by  tl 
use  of  bidders'  tables  the  quantities  of  earthwork  are  tabulated. 

A  general  plan  is  also  made  from  the  land  lithographs,  similar  t( 
parliamentary   plan,  and  all   these  drawings  are  lithographed.     There  are 
then  made  up  three  books  as  a  liasis  for  letting  the  contract:     First,  is  a 
bound  book  of  the  lithographs  of  the  general  plan  and  tbe  longitudinal  sec- 
tioin:  a  second  book  of  the  standard  and  special  drawings,  i.  e..  cross  sections,  J 
fencing,  public  and  private  crossings,  gates  and  slip  panels,  permanent  way^ 
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culverts — ^both  masoDry  and  concrete,  flood  openings  and  bridges ;  the 
book  is  what  would  be  called  here  an  excessively  complete  specificati 
legal  cap  size  and  over  sixty  pages,  and  comprises  specifications,  coo< 
of  contract,  form  of  tender,  conditions  of  tendering,  schedule  of  qua 
and  prices,  acceptance  of  tender  and  contract 

The  contractor  takes  a  whole  line  complete,  cannot  sub-let,  has  to 
a  deposit  of  five  per  cent,  of  the  contract  price,  and  must  maintain  tl 
for  a  period  of  one  year  after  it  is  turned  over  to  the  government  and  o 
for  traffic  The  contractor  also  has  to  hire  his  own  engineer  to  lay  o 
work,  and  on  large  contracts  he  sometimes  gets  more  pay  than  the  eng 
in-chief  of  the  colony.  The  resident  engineer  of  the  government  has  t 
monthly  measurements  of  quantities,  and  send  in  his  monthly  estima' 
check  the  laying  out  of  the  contractor's  force  wherever  he  sees  fit;  an( 
here  I  wish  to  note  a  great  convenience,  and  that  is,  tapes  and  Icvc 
divided  into  yards  and  decimals  for  use  in  measuring  the  work.  In  the  i 
of  earth  work,  all  cutting  or  filling  of  less  depth  than  one  foot  is  called  s 
forming,  and  paid  for  by  linear  measurement  alone,  which  I  think  is  cei 
the  most  convenient  and  just  way.  The  payment  for  earthwork  is 
upon  excavation.  Before  opening  up  the  work  of  construction,  a  mosi 
plete  system  of  reference  points  and  secondary  bench  marks  is  set  ( 
that  both  alignment  and  levels  can  be  picked  up  most  anywhere  in  th< 
convenient  manner  possible.  And  finally,  it  is  an  unwritten  rule  of  tl 
vice  that  every  one  shall  keep  his  notes  in  such  a  shape  that  any  od 
nected  with  the  service  can  pick  up  and  carry  on  his  work  at  a  mor 
notice. 
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The  Louisville  Southern  Railroad  and  Its  Branches, 

With  Notes  on  Construction. 


BV    S.   F.   ROCK. 

Three  years  ago,  at  the  suggestion  of  our  President,  we  wrote  an  article 
to  be  read  before  you.  on  the  **  Location  of  Railroads" — a  subject  worn 
threadbare,  but  still  one  in  the  execution  of  which  perfection  in  skill  and  in 
the  application  of  theories  has  never  been  reached.  A  location  has  rarely 
been  made,  and  supplemented  by  construction,  in  which  some  changes  have 
not  been  found  desirable  and  economical. 

As  the  writer  has  been,  since  July,  18S7.  continuously  engaged  in  the 
engineering  department  of  the  Louisville  Southern  Railroad  and  its  branches, 
it  is  thought  that  perhaps  a  brief  resume  of  this  *  'c  mieht  be  of  interest  to 
some  of  our  members:  The  Louisville  Southern  1  Iroad  is  the  outgrowth 
of  an  idea  entertained  by  citizens  of  Louisville  that  the  Louisville  &  Nash- 
ville Railway  sj'stematically  treated  Louisville  trade,  at  all  points  in  the 
South  not  common  with  ih's  road  and  the  Cincinnati  Southern  Railroad, 
with  a  carelessness  and  neglect  that  in  many  instances  proved  a  source  of 
loss  to  her  merchants,  and  hindered  the  proper  expansion  of  their  business 
with  the  South,  to  which  section  they  naturally  look  for  the  larger  portion  of 
their  trade. 

As  first  projected,  the  Louisville  Southern  Railroad  wa.s  built  from 
Louisville,  via  Shelbyville,  Lawrenceburg  and  Harrodsburg,  to  a  junction 
with  the  Cincinnati  Southern  at  Burgin,  eighty-eight  miles  southeast  from 
Louisville.  This  at  once  gave  them  competition,  by  practically  giving  to 
Louisville  the  Cincinnati  Southern  as  a  further  outlet.  The  management  of 
this  enterprise  next  took  a  short  line  of  road  that  had  been  built  from  Ver- 
sailles to  Midway,  and  extended  this  to  a  cc  mection  with  the  Cincinnati 
Southern  at  Georgetown.  Next  followed  the  construction  of  a  branch  from 
Lawrenceburg,  via  Versailles,  to  Lexington,  forming  a  junction  at  Versailles 
with  the  line  preWously  extended  to  Georgetown.  . 

Their  ambition  next  prompted  them  to  undertake  the  construction  of 
another  branch  line  from  Versailles,  running  ea.stward  ninety-six  miles  to 
Beatty  ville,  at  the  Three  Forks  of  the  Kentucky  river,  and  in  the  coal  fields 
of  Eastern  Kentucky.  This  is  nominally  a  new  company,  called  the  Rich- 
mond, Nicholasville,  Irvine  &  Beattyville  Railroad;  and.  as  located  through 
the  heavy-rolling,  but  beauteous  blue  grass  counties  of  Woodford,  Jessamine 
and  Madison,  and  a  portion  of  Estill,  is  what  is  sometimes  called  a  "cross 
country"  route,  while  from  Irvine,  the  county  seat  of  Estill,  it  follows  the 
valley  of  the  Kentucky  river  to  BeattyA'ille.     Besides  the  towns  of  Versailles 
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Irvine  and  Beattyville,  there  are  on  this  line  the  thriving  points,  Nicholas* 
ville  and  Richmond,  the  former  in  Jessamine  and  the  latter  in  Madison 
county.  Versailles,  Nicholasville  and  Richmond,  as  may  be  judged  from 
their  locations,  present  advantages  that  could  not  fail  to  suit  the  most  fas- 
tidious seeker  for  a  home.  Their  educational  facilities  are  of  the  best,  and 
in  social  advantages  they  are  unequalled;  but,  * 'tell  it  not  in  Gath,"  these 
people  know  all  this,  and  rate  their  real  estate  accordingly. 

Irvine  is  located  on  the  Kentucky  river,  and  is  a  place  of  some  note,  be- 
ing the  location  of  the  famous  "Estill  Springs  Hotel."  which,  during  the 
summer  season,  is  often  thronged  with  health  and  pleasure  seekers  from  all 
parts  of  the  United  States.  It  is  also  on  the  borders  of  the  mountains  of 
Eastern  Kentucky,  which  here  rear  their  crests  and  stand  as  mighty  senti- 
nels for  the  * 'serried  hosts"  beyond,  forbidding  by  their  aspect  the  further 
progress  of  improvement,  and  hiding  in  their  fastnesses  (who  can  tell?)  how 
many  dark  and  bloody  histories. 

These  mountains,  as  I  write,  are  covered  with  the  many  and  changing 
hues  with  which  autumn  decks  her  forest  leaves,  and  present  to  the  e^^  of 
Nature's  student  innumerable  grand  vistas,  fading  with  distance  into  a  bluish 
haze ;  scenes  alike  entrancing  to  the  mind  and  ennobling  to  the  soul,  as 
through  the  contemplation  of  these  works  of  a  Supreme  Architect,  we  are 
led  to  consider  not  alone  the  beauties  of  nature,  but  our  duty  to  Him,  the 
Maker  and  Finisher  of  all  things.  Nor  is  the  charm  thus  thrown  around  you 
by  Nature  dispelled  unt'l,  perhaps,  the  flounderings  of  your  faithful  horse, 
knee  deep  in  the  shiny  mud  on  some  of  the  mountain  or  valley  roadr,  which 
have  been  rendered  almost  impa«;sable  by  teams  in  drawing  the  many  and 
ponderous  loads  of  material  needed  on  construction,  calls  forth  mental, 
if  not  at  times  oral  anathemas  on  mountains  generally,  and  these  Kentucky 
mountains  in  particular. 

In  constructing  these  lines  it  has  been  found  necessary  to  cross  the  Ken- 
tucky river  at  three  points,  and  to  also  construct  some  very  high  viaducts. 
The  first  crossing  of  the  river  is  on  the  Lexington  branch  near  Tyrone ;  the 
second  is  at  the  mouth  of  Tates  creek,  nine  miles  east  from  Nicholasville. 
near  Valley  View  station,  on  the  R.  N.  I  &  B.  railroad,  and  the  third  at  Ir- 
vine, on  the  same  line.  The  most  noted  viaducts  are  at  Neal's  branch  and 
Marble  creek,  about  seven  miles  east  from  Nicholasville. 

The  bridge  at  Tyrone  is  a  steel  cantilever,  which,  at  the  time  of  com- 
pletion, was  said  to  be  the  highest  and  longest  in  America.  This  structure 
is  supplemented  at  each  end  b^-  viaduct  work.  Its  extreme  height  is  about 
258  feet;  the  total  length  1,598  feet.  The  distance  from  centre  to  centre  of 
anchor  towers  at  the  ends  of  the  shore  arms  of  the  cantilever  is  998  feet,  and 
from  the  centre  to  centre  of  main  towers  551  feet.  The  main  towers  are  each 
supported  by  four  cylinders,  which  are  sunk  to  bed  rock  below  the  bottom 
of  the  river,  and  were  each  filled  with  concrete.  A  full  description  of  this 
structure,  with  numerous  views,  strain  sheets,  etc. ,  can  be  seen  in  the  Engi- 
neering News  of  the  date,  April  5th,  1890,  and  so  well  has  the  subject  been 
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PtlAWlleil  that  il  Is  useless  to  here  say  more  thun  that  in  its  buld  conception  J 
I  and  the  uaiiomtlelet)  rajiidity  of  its  erectiim.  great  credit  is  due,  not  only  tc 
1  the  chief  enRineer  o£  the  railway  compuny.  Col.  John  MacLeod,  but  also  t( 
f  the  Uuion  Bridge  Conapany,  of  New  York,  and  the  willing  and  aWe  men  sent  | 
I  out  by  them  tn  superintend  tlie  work. 

The  necond  crossing  is  of  a  different  style,  it  being  only  iii  feet  from  I 
I  the  hnse  of  rail  to  the  bed  of  the  stream.     It  was  decided  ti>  adopt  for  the  1 
I  chaaiiel  span  a  "through  truss,"  300  feet  in  length,  supported  on  cylinders. 
■  The  west  approach  is  composed  of  two  deck  spans,  150  feet  each,  and  480   I 
I  fe«t  oi  viaduct,  while  the  east  approach  has  oae  deck  span  of  1  jo  feel,  and   [ 
I  3JO  feel  of  viaduct,  a  total  length  ot  i.jfxifeet     The  entire  bridge  is  of  steel, 
I  and  (he  spans  ore  of  the  style  known  as  ■■Thaithi-r  truss."    Owing  to  the  I 
I  Bcsrdty  of  good  building  stone,  cylinder  piers  were  used  as  supports  for  these 
I  Spaus,  and  were  tilled  wilh  rubble  masonry  laid  in  cement  mortar.     This 
Bmastmiy  was  of  Urge,  wcll-shapud  stoue.  and  ilie  mortar  used  was  composed 
Mie  part  "tested"  Louisville  cement  and  two  parts  sand.     The  alignment 
X  this  bridge  is  not  good,  nor  could  il  have  Ix^en  made  better  without  an 
irc  change  of  route  in  approaching  the  river,  and  an  enhanced  cost  that 
would  have  stopped  the  enterprise. 

The  west  approach  to  the  middle  of  the  first  i  jo-foot  spaa  is  on  a  6°  jo' 

curve  to  the  right,  and  the  viaduct  work  on  the  east  approach  is  on  a  s"  curve 

,  to  the  left.     Gi'eat  pains  were  taken,  however,  to  secureaproperelevationon 

!s  and  approaches,  and  the  whole  forms  a  beautiful  and  substantial 

L  but  unique  structure.     It  was  built  by  the  Shitflcr  Bridge  Company,  of  Pitts- 

I  burg.  Pa.,  from  designs  furnished   by   E.   S.   Thatcher,  of  Louisville.     Mr. 

ft  Thati'her  and  Mr.  J.  H.  Pearson,  chief  engineer,  also  designed  all  other  plans 

"  r  uridges  and  viaducts  on  the  R.  N.  1,  &  B.  railroad. 

At  the  third  crossing,  a  fine  quality,  of  free  stone  beiug  found  conven- 
^iently  near,  aliutraenis  and  piers  were  constructed.     Here  the  height  from 
Bl)ed  of  stream  to  base  of  rail  is  rji  feet,  and  the  total  length  i,3So  feet.     The 
^eiit  approach  is  composed  ot  three  deck  spans  of  100  feet  each;  the  channel 
1  "through  truss  "  170  feet  long,  and  the  east  approach  has  five  deck 
'  100  feet  each,  andiiofeel  of  viaduct  work.     This  structure  is  to  he 
Ion  a  tangent  from  west  abutment  to  pier  No,  S,   and  fri>m  this  point  to  the 
|-«ast  end  on  a  6"  30'  curve  to  the  right.    The  masonry  will  be  completed 
ftiluring    the   month  of  January,    i8g:,  and    the    bridge   shippe  I    in   and 
I -placed  m   position   during  April   and   May   following.     The  bridge  is  un- 
it with  the  Peneoyd  Bridge  Company,  of  Philadelphia,  Pa.    Neals 
flwatlch  and  Marble  creek  viaducts  are  noted  for  their  height,  being  respec- 
Ttively  lis  and  211  feet  above  the  beds  of  streams.    They  are  each  across  nar- 
iw.  decpcations,  through  which  these  tributaries  of  the  Kentucky  river  have 
DvUttL 

Lattimer  guards  will  be  used  on  all  bridges,  viaducts  and  trestles. 
VTnoden  trestles  of  the  standard  type  used  in  Kentucky  and  Indiana,  have 
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been  used  where  needed.  Where  suitable  stone  was  to  be  had,  stone 
verts  have  been  built  At  other  places  large  size  drain  pipes,  wooden 
culverts  and  small  trestle  openings  were  substituted. 

The  road  bed  through  cuts  has  a  uniform  width  of  i6  feet ;  rock 
slope  \  to  one;  earth  i  to  i,  except  where  liable  to  slide,  and  in  such  cases 
was  aimed  to  take  out  enough  to  insure  stability.     The  maximum  gr; 
(used  only  in  one  instance)  is  90  feet  per  mile,  and  the  maximum  curve  10 
(not  used). 

Four  tunnels  were  found  necessary,  three  Ixsing  through  rock,  and  on 
through  a  shaly  limestone,  which  required  timbering,     Our  tunnels  were 
driven  with  a  top  heading.     Two  are  on  six  degree  cur\'es,  and  one  on  a  six. 
degree  and  thirty  minute  curve,  and  one  on  a  nine  degree. 

By  reason  of  the  errors  so  likely  to  occur  in  numerous  deflections,  and  to 
prevent  the  inaccuracies  usual  in  deflecting  for  short  chords,  our  resident  en- 
gineers were  furnished  with  carefully  calculated  distances  on  tangents,  cor- 
responding to  each  five  feet  as  measured  on  a  100  foot  chord,  together  with 
the  distance  from  these  points  to  the  centre  line  of  tunnel  (not  track).  These 
calculations  were  made  for  100  foot  chords  on  6^  curves,  and  after  thi2&  dis- 
tance from  the  portals  had  been  reached,  an  angle  of  12^  was  turned,  which 
allowed  a  repetition  of  the  process  for  a  further  distance  corresponding  to 
true  100  leet  chords.  We  have  found  that  this  method  combines  the  least 
amount  of  labor  and  the  greatest  possible  accuracy,  both  of  which  are  desir- 
able in  Uiis  class  of  work. 

Preparatory  to  this,  our  alignment  was  securely  fixed  and  the  sub-tan- 
gents carefully  measured  and  re-measured  with  level  boards  and  plumb  lines. 
Much  use  was  also  made  of  the  level  board  in  establishing  the  centre  line 
and  reference  points  for  our  viaducts.  All  points  on  curves  and  tangent*; 
were  securely  referenced  as  the  work  progressed.  Vertical  curves  were  used 
at  all  changes  of  grade.  Steel  nblx)n  ta|)es  were  used  in  preference  t<i  the 
100  foot  link  chain.  They  are  marked  at  each  foot  by  a  drop  of  hard  solder, 
upon  which  is  stamped  the  foot  mark  and  number.  Our  men  soon  became 
expert  in  doing  these  up  in  a  portable  shape,  and  do  not  care  for  nor  use  a 
rule. 

The  engineering  department  on  the  R.  N.  I.  &  B.  railroad  consists  of  a 
chief  engineer  for  the  railroad  company,  a  chief  engineer  for  the  contract 
company,  and  on  each  eight  miles  of  the  line  a  resident  engineer,  assistant 
rodman  and  axeman.  The  engineer  for  the  contract  company  has  immeili- 
ate  charge  of  all  the  work  on  the  line,  and  carefully  su|)ervises  the  wt>rk  of 
each  residency,  making  personal  visits  on  every  possible  ocx:asion.  He 
classifies  the  work  and,  in  short,  gives  attention  to  any  and  every  subject 
that  arises.  All  estimates  arc  prepared  by  him  from  monthly  reports  made 
by  the  resident  engineers.  He  makes  reports  to  the  chief  engineer  of  the 
railroad  company,  to  whom  he  ranks  as  principal  assistant  or  division  engi- 
neer. 

Inspectors  of  masonry,  trestles,  pile  bridges,  etc.,  report  directly  to  res- 
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^dent  engrineers  and  make  special  reports  to  the  division  engineer  when  called 
'£at.    All  plans  and  bills  of  material  are  prepared  and  sent  out  from  the  gen- 
eral office.     Plans  furnished  are  blue  print  copies,  and  bills  of  material  are 
all  type  written,  and  each  must  be  authenticated  by  the  approval  of  the  chief 
engineer  of  the  railroad  company.     This  officer,  besides  taking  a  general 
supervision  of  all  portions  of  the  work,  also  acts  as  a  purchasing  agent  in 
procuring  track  materials,  rolling  stock,  etc.     He  b1<o  examines  into  and  re- 
l^crts  upon  all  estimates  and  other  matter  furnished  by  the  division  engineer. 
Railroad  work  in  Kentucky  is  usually  let  as  a  whole  to  the  contract  com- 
pany organized  for  the  purpose,  ^nd  is  by  them  sub-let  to  other  parties  who, 
in  turn,  sub-let  to  others,  usually  to  the  deep  sorrow  of  the  last  man  and  of 
the  community  where  his  work  is  located.      This  contractor  has  none  but 
himself  to  blame  for  losing  money,  but  it  is  extremely  common  to  hear  of 
iim  trying  to  make  himself  whole,  by  either  cajoling  or  intimidating  the  res- 
ident engineer. 
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What  Knowledge  Shall  be  Required  of  a  Man  to 
Practice  Surveying  or  Engineering? 


II V    I'RDF.    C.    N.    BROWN. 

I  suspect  that  some  of  our  members  who  have  been  associated  with  the 
Society  since  its  beginning  will  elevate  the  eyebrow  and  shrug  the  shoulder 
and  ask  why  this  old  question  is  again  dragged  up.  Why  can't  it  be  let  alone? 
This  idea  of  having  some  qualification  for  surveyors  was  one  of  the  import- 
ant objectii  of  the  formation  and  of  the  first  few  years  of  the  life  of  this  So- 
ciety. At  least  I  gain  that  idea  from  the  early  reports.  It  was  discussed 
over  and  over  again ;  bills  were  w^ritten  and  presented  to  the  legislature,  and 
considerable  work  done  toward  having  them  enacted  into  laws.  But  in  the 
meeting  in  January,  1885,  the  idea  of  ever  having  any  satisfactory  laws 
passed  was  given  up  in  disgust,  and  it  was  concluded  to  take  out  papers  of 
incorporation  and  to  devote  all  energ^y  to  the  elevation  of  standards  of  work 
through  a  society  of  surveyors  and  civil  engineers. 

From  '85  on,  nothing,  I  believe,  has  been  done  toward  securing  legisla- 
tion in  regard  to  surveyors  and  engineers.  The  subject  comes  up  in  discus- 
sion nearly  every  meeting,  being  brought  up  usually  by  new  members  who 
do  not  know  of  the  past  efforts.  The  society  has  endeavored,  and  with  suc- 
cess. I  think,  to  have  papers  and  discussions  on  subjects  of  importance  to  all 
surveyors  and  engineers.  It  has,  too,  I  think,  materially  benefitted  those 
who  attend  the  meetings  or  read  the  reports,  by  inciting  them  to  better  Wi)rk 
and  to  study  so  as  to  make  themselves  l)otter  able  to  do  good  work.  Per- 
haps the  body  of  the  papers  has  been  better  adapted  to  engineers  than  sur- 
veyors simply,  but  every  year  there  is  considerable  discussion  of  subjects  of 
vital  interest  to  surveyors. 

The  question  of  legislative  action  in  regard  to  qualification  for  surveyors 
is  like  Bantiuo's  ghost  and  will  not  "down,"  and  in  view  of  this  fact  it  is  a 
question  in  my  mind  whether  we  ought  to  drop  it,  or  whether  it  would  not 
be  better  for  us  to  pick  our  flints  and  at  it  again. 

The  State  requires  persons  who  wish  to  practice  law,  medicine  or  phar- 
macy to  know  certain  things  about  those  subjects,  or  require  that  the  prac- 
titioners have  certain  qualifications.  The  U.  S.  government  requires  thxit  a 
man  must  pass  certain  examinations  before  he  can  be  captain,  mate,  pilot, 
or  engineer  on  a  steamboat,  no  matter  how  small  or  unimportant.  Survey- 
ors and  engineering  societies  of  other  States  have  had  about  the  same  exinir- 
ience  as  this  society.  In  looking  through  the  society  reports  that  come  to  us 
by  exchange,  I  find  that  Indiana,  Illinois,  Iowa,  Missouri,  Arkansas  and 
Michigan  have  made  eff"orts  to  have  laws  passed  requiring  certain  qualifica- 
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«  in  surveyors.  In  all  nf  these  Slates  I  find  the  societies  hecaming  dis- 
anruged.  an^.  as  fnr  as  I  cau  judge  from  their  reports,  abandoning  the  mat- 
It  may  be  that  some  Ktnles  bavo  such  laws,  but  I  know  of  Done.  In 
aises  the  nppositioa  to  the  law  was  hard  to  locate,  in  some  cases  irogmssi- 
UsufliUy  it  was  killed  l>y  professional  politidans  and  surveyors  who 
Would  have  nothing  to  do  wth  the  society,  evidently  nsually  by  men  who 
^fcd  An  inve.'itigntion  of  their  abilities  by  men  whn  were  satislied  to  go 
iloQg  ns  they  had  all  their  lives,  who  hail  do  ideas  nf  progrtsssiun  or  growtii 
n  ihcir  profession,  who  liad  an  idea  that  they  knew  nil  there  was  to  know 
>oul  the  matter,  and  who  expei;l  to  leave  the  world  baukiupt  in  Ilie  hnowl- 
•dge  of  stirveying  wheu  tliey  die ;  in  a  word,  by  men  who  arc  old  f'jgies. 

a  cases  surveyors  and  engineers  came  out  openly  and 
Opposod  il  for  reasons  tliat  they  gave,  and  which,  to  them,  seemed  conclii- 
There  are.  of  course,  two  bides  to  the  question,  and  a  few  good  points 
can  he  stated  against  the  idea,  but  I  think  many  more  can  be  given  in  favor 
«f  it. 

When  I  promised  Mr,  (Siiggs  to  give  my  ideas  on  this  subject,  I  hoped 
0  have  time  Co  find  out  how  the  matter  stood  in  other  countries,  but  1  am 
icirry  to  say  I  have  not  heen  able  to  carry  out  my  idea — I  hope  to  at  some 
titure  time,  if  I  am  not  completely  sc|iiekhed  this  time.  But  from  out  ex- 
Ganges  I  find  lliat  in  Canada  a  man  must  t>e  examined  tn  the  following  sub- 
Kts  (At  least)  before  receiving  permission  to  practice  surveying:  Six  books 
I  Euclid;  plane  trigonometry;  mensuration;  fractions;  plutting  and  map 
rawing;  enough  splierical  trigonometry  and  astronomy  to  find  the  latitude 
Ind  *  meridian;  square  and  cube  root,  and  logarithms. 

In  onr  fourth  report,  'S3,  is  a  letter  from  a  gentleman  who  ha'i  practiced 
n  Aiislialia.  He  says  lliat  there  surveyors  must  pttis  an  examination  and 
teve  two  years'  field  and  one  years  oBice  practice  before  receiving  a  license 
»  practice. 

Last  summer  1  became  acquainted  with  a  young  Swedu.  who  had  worked 

m  railroads  at  bridge  constrviction  in  Sweden.     He  said  tliat  none  but  grad- 

laleaof  a  certain  Slate  technical  school  were  allowed  to  practice  as  engineers 

d  surveyors.     It  might  be  well  to  say  that  the  railroads  are  operated  by 


I 


e  government,  which  would,  of  ex 
Irbat. 


change  the  phas 


jfihcii 


Now,  inasmuch  as  several  State  societies  of  surveyors  and  civil  engineers 

ve  mode  efforts  to  have  State  regulation  in  the  matter,  acid  have  thought 

it  ior  the  best  good  of  both  surveyors  and  people,  ajid,  as  other  countries 

.think  it  best  to  require  some  knowledge  of  the  subject,  it  seems  to  me  thai 

there  must  be  something  good  in  the  matter,  even  If  there  were  no  other  rea- 

The  following  drcunistance  was  one  of  the  first  things  to  impress  the 
'■natter  upon  my  mind.  It  occurred  a  number  of  years  ago,  t  think,  when  1 
was  a  student  at  the  O.  S.  U. ,  and  I  have  entirety  forgotten  the  man's  name 
and  lb*  county  he^hailed  from    A  man  came  from  a  county  in  the  western  half 
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of  this  State  tr)  the  State  university  to  study  surveying.  He  stated  that  he 
had  been  nominated  for  county  surveyor  and  that  a  nomination  by  his  party 
(1  don't  know  which  it  was)  was  equivalent  to  election  in  his  county.  He 
had  had  a  common  school  education,  and  seemed  an  honest  sort  of  a  man. 
He  wished  to  prepare  himself  for  the  duties  of  the  office  he  was  soon  to  fill, 
and  wanted  some  instruction  in  sur\'cying.  Well,  he  took  private  lessons  in 
Loom  is'  surveying  for  ul)out  one  m<mth,  and  then  left  I  have  never  heard 
more  of  him.  I  don't  know  whether  he  was  elected  or  not.  I  hope  not  One 
can  imagine  how  well  fitte<l  he  was  to  till  the  office. 

Another  case:     I  knew  a  young  man  who  went  from  the  farm  to  a  cer- 
tain school  for  two  terms — about  six  months.     He  had  been  going  to  a  very 
ordinary  countr>'  Kchool~.ha<l  never  studied  algebra,  geometry  or  trigonom-^ 
etry  before  going  to  college.     When  he  returned  he  gave  out  that  he  was 
full-dedged  C.  K.     I  had  some  acc^uaintance  with  him,  and  on  one  occasion 
pumpe<l  him  a  little  as  so  what  he  had  studied.     He  had  skimmed  over  alg^ 
bra  into  quadratics;  had  a  smattering  of  geometry  and  plane  trigonometr 
had  learned  how  to  read  a  ompass  and  how  to  calculate  areas  by  latit 
and  departure  fairly  well,  and  had  studied  some  parts  of  Trautwine*s  Poc 
Hook.     But  his  knowledge  was  hardly  skin  deep,  and  I  fear  he  honestly 
licved  that  he  was  a  competent  C.  E.     He  had  l>een  told  so  by  his  teac 
and  was  not  entirely  to  blame.     He  was  nominated  by  one  of  the  parties 
the  office  of  county  surveyor,  and  made  a  vigorous  effort  for  election, 
fortunately  for  the  county,  he  did  not  make  the  rac^.     If  elected  he  wc 
pn)l>ably  have  had  charge  of  road  building,  wooden  and  iron  biidgcw^ 
and  pier  and  abutment  ma8«)nry.     How  would  the  work  been  cared  for> 

At  this  writing  I  know  of  two  cases  in  this  State  of  young  men  tr  y  M.  n^ 
for  the  ixisilion  of  city  engineer  of  cities  of  io,(x)o  to  20,000  inhabitants,  't  he 
towns  are  nearly  200  miles  apart  and  not  in  any  way  connected.  One  you  "K 
man  has  gone  to  school  and  studied  surveying  and  mathematics  thrc»e  or  / 
terms,  but  has  never  had  any  exix?rience  worth  the  mention.  He  has  nev 
studied  anything  relating  to  street  or  sewer  construction.  Is  a  nice  youi^^^^^ 
man  and  will  probably  get  the  pltice.  I  do  not  know  what  kind  of  a  manh 
will  replace.  I  expect  if  my  friend  gets  the  place  that  he  will  study  and  \x\ 
to  fit  himself  for  his  work. 

In  the  other  ca.se,  the  young  man  has  a  grammar  sch<»ol  education;  has 
prolmbly  studied  surveying  a  little  under  a  surveyor  that  he  has  worked  for; 
has  had  .some  practice  in  land  surveying,  and  is  simply  utterly  incapable  of 
carrying  on  the  work  that  the  city  does  ever>'  year.  Vet  he  has  very  nearly 
succeeded  in  displacing  an  experienced  and  able  man,  and  probably  will  not 
many  years  in  the  future. 

The  simple  fact  that  these  things  or  worse  can  be  true  is,  I  think, 
enough  to  urge  us  to  bring  about  a  change.  I  do  not  doubt  all  of  you  can 
call  to  mind  cases  where  men  entirely  unfit  have  been  elected  county  survev- 
ors  or  given  charge  of  important  works  by  county  commissionors  or  city  coun- 
cils.    I  know  that  ca.ses  of  this  kind  are  not  the  rule,  and  I  know  that  there 
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very  many,  capable  and  honest  surveyors  and  ergiueers  il 
But  stitl  the  fact  remains  that  there  is  nothing  to  prevent  a  iua.n 
olding  ibc  office  of  county  surveyor  who  docs  not  know  a  compass  from  a 
tanter's  chain,  or  a  man  being  chosen  dty  engineer  who  would  not  know  a 

it  from  a  level,  or  ever  heard  of  sewerage, 

Now  as  to  the  solution  of  the  problem:    It  m^y  be  that  we  all  recognlxe 

e  deplorable  state  of  affairs,  but  some  one  will  ask,   "Well,  what  are  you 

o  do  about  it?"    That  it  the  question.     What  are  we  going  to  do  about 

It  IS  always  easy  to  find  fault  and  to  tear  down,  but  to  prescribe  therem- 

idy  and  apply  it  requires  wisdom,  porseverasce  aad  courage.     I  do  not  think 

it  probable  that  any  one  man  can  give  us  the  entire  plan  or  that  the  first 

^(>lati  «-ill  work  perfect  satisfaction.  But  if  we  go  at  it  in  the  right  spirit  and 
^discuss  freely  the  plans  that  are  proposed,  I  do  believe  that  we  can  bring 
.^boui  a  change  for  the  better.    I  think  that  itcan  be  brought  about  without  our 

Fig  charged  with  a  scheme  to  increase  our  fees  or  salary.  I  think  that 
.  item  should  be  left  in  the  background  and  that  it  will  arrange  itself,  and 
the  better,  too. 
Those  of  us  that  think  that  there  should  be  requirements  will  have  plans 
'Ko  propose,  and  those  who  object  to  the  scheme  will  tell  ns  how  they  will  fail 
*o  work,  or  how  they  will  work  injustice,  or  how  they  will  open  the  way  to 
corrupt  and  dishonest  practice.  Taking  it  all  in  all,  I  think  that  this  society 
can  submit,  if  it  so  wishes,  to  the  legislature  a  bill  that  will  greatly  improve 
natters,  My  plan  has  not  been  matured  as  well  as  it  ought  to  be.  but  I  jnll 
give  the  main  points  as  I  think  they  ought  to  be.  They  will  be  a  basis  for 
discussion: 

First  I  think  that  a  distinction  ought  to  be  made  between  surveyors 
and  engineers.  I  think  that  a  man  who  has  charge  of  the  designing  and 
construction  of  ditches,  roads,  bridges,  masonry,  city  street  pavements,  city 
water  works,  city  sewers,  etc..  etc..  should  have  more  knowledge  and  more 
and  different  experience  than  a  man  who  expects  to  only  survey  lands,  or  do 
surveying  on  roads,  etc. ,  under  an  engineer. 

Second.  I  am  undecided  whether  or  not  it  would  be  well  to  include  or 
tclude  railroad  engineers.  In  some  ways  I  would  think  it  right,  and  in 
m  wrong.  Railroid  companies  usually  look  well  to  their  own  interests, 
ind  do  not.  as  a  rule,  employ  any  but  those  who  are  competent  to  do  the 
rorb  required  of  them.  If  an  incompetent  man  docs  secure  a  place  he  does 
>t  hold  it  long. 

As  to  all  the  subjects  in  which  examinations  should  be  required,  I  am 
also  somewhat  atsca.  Ithinkamoag  thoserequired  the  following  should  be 
found:  Algebra,  geometry,  plane  trigonometry,  mensuration,  land  and  rail- 
road surveying,  lettering  and  plotting,  methods  of  dividing  land  in  Ohio. 
Ohio  laws  concerning  surveyors  and  surveying.  The  candidate  shonld  have 
had  at  least  one  year's,  if  not  two,  practice  as  chainman.  etc. .  under  a  li- 
peased  surveyor. 
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As  for  the  grade  of  engineer,  I  think  the  requirements  ought  to  be  very 
much  more  complete.     Our  county  engineers  have  to  build  roads,  put  col- 
verts  under  them,  bridge  the  streams,  put  in  the  bridge  masonry,  etc.,  de- 
sign drainage  ditches,  etc.    The  city  engineer  builds  streets  and  sidewalks, 
designs  systems  of  sewers  and  constructs  them,  also  frequently  water  works, 
a  variety  of  masonry  work,  bridge  work,  etc.,  etc     It  seems  to  me  that  men 
in  such  positions  should  be  compelled  to  show  the  public  in  some  way  that 
they  have  at  some  time  made*^  study  of  these  subjects. 

I  understand  that  any  one  man,  in  these  days,  cannot  be  an  expert 
bridge  engineer,  an  expert  sanitary  engineer,  and  an  expert  water  supply 
engineer.  Each  field  is  large  enough  for  a  life  work.  But  one  man  can  be 
acquainted  with  the  fundamental  principles  underlying  all  these,  and  can 
know  enough  to  know  that  he  is  not  an  expert  in  all  these  branches.  He 
would  be  able  to  carry  out  intelligently  the  plans  of  an  expert  in  any  one 
line,  and  could  deal  with  the  simpler  cases  of  any  one  or  all  of  them. 

Take  the  matter  of  highway  bridges:  Our  counties  and  cities  build 
many  of  them  each  year.  The  county  or  city  engineer  is  called  on  to  fur- 
nish data  and  specifications  for  the  structure.  The  engineer,  or  perhaps  the 
county  commissioners  or  city  council  determine  the  span  and  the  roadway; 
the  engineer  sometimes  specifies  the  live  load  and  factor  of  safety  only,  allow- 
ing the  bridge  company  to  furnish  their  own  specifications ;  or  the  engineer 
may  specify  some  standard  specifications  as  Cooper's  or  others.  Ten,  fifteen 
or  twenty  bridge  company  agents  appear  on  the  day  of  letting  and  put  in 
bids.  The  bids  are  turned  over  to  the  engineer  usually,  to  say  which  is  the 
best  bid  for  the  price,  or  it  may  be  the  lowest  bidder  is  awarded  the  contract 
at  once.  When  the  bridge  is  finished  the  engineer  is  usually  called  on  to 
say  whether  or  not  the  bridge  is  built  according  to  the  specifications.  The 
engineer  may  run  through  the  strain  sheet,  may,  perhaps,  figure  the  mem- 
bers of  the  truss,  but  how  many  pay  any  attention  to  the  details,  the  rivets, 

pins,  sway,  bracing,  etc.  etc?     How  many  measure  up  the   |_s   |   and  the 

I  sto  see  if  they  are  of  the  size  shown  on  the  strain  sheet?    How  many 

could  do  all  these  things?  Theo.  Cooper  says  that  a  14-year-old  boy  ought 
to  figure  the  strains  in  a  truss,  but  it  requires  many  years  of  study  and  ex- 
perience to  design  the  members  and  details  of  a  truss.  I  have  my  doubts 
about  the  14-year-old  boy  doing  much  with  the  matter,  however. 

A  bridge  man  once  told  me  that  he  knew  of  one  county  engineer  in  Ohio 
who  specified  2tx)  pounds  L.  L.  per  square  foot  of  floor  for  county  highway 
bridges,  and  that  the  bridges  built  in  the  county  would  not  average  over  60 
or  70  pounds  per  square  foot,  and  that  the  engineer  thought  he  was  getting  a 
2oc>.pt^und  bridge.  I  hope  the  bridge  man  lied,  but  there  is  nothing  to  pre- 
vent such  a  state  of  affairs  existing. 

As  1  said  before.  I  am  not  clear  in  my  o\%ni  mind  as  to  what  subjects  nor 
how  thoroughly  a  man  ought  to  be  examined  in  order  to  be  allowed  to  prac- 
tice engineering.    That  is  a  minor  point,  just  now,  and  could   be  left  with 
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le  examiners  probably.     I  think  that  he  should  have  had  some  expeneuce 
■A  sorweyor  under  an  engineer,  say  one  or  two  years. 

The  question  will  be  a^ked.  ■'HowisawBD  to  acquire  all  this  knowledge? 
Ifit  he  go  to  college?"  It  may  tie  said  that  this  is  written  by  a  college  man 
id  is  sitDply  a  scheme  to  till  his  ctasseb.  As  to  this  last  point.  I  will  say 
■t  my  classes  are  of  a  very  comfortable  size  now.  and  if  they  grow  very 
uch.  additional  help  will  be  required  to  handle  them. 

I  think  that  it  would  be  well  for  a  young  man  expecting  to  follow  snr- 
ying  or  engineering  to  go  to  some  engineering  school  and  complete  the 
use,  if  he  can ,  if  be  cannut  do  that,  take  as  long  a  special  course  as  he 
1.  There  are  quite  a  number  of  good  engineering  schools  ia  the  country. 
I  for  Ohio,  we  thiak.  of  course,  that  we  have  one  of  the  best  at  the  Ohio 
iniversity.  but  there  are  other  good  schools  not  far  away  that  could  be 
eily  reached,  as  Ana  Arbor,  Terre  Haute.  Champaign,  Cornell,  I>ehigh, 
stilute  of  Technology  at  Boston,  and  others.  I  would  advise  a  young 
u)  10  make  every  effort  to  go  to  some  good  engineering  school  if  he  ex- 
Kis  to  fallow  surveyiug  or  engineering.  1  know  that  he  would  reqtiire 
tne  practical  experience  before  making  a  good  man  in  his  profession,  nor 
I  I  claim  that  ail  persons  who  would  follow  out  this  course  would  make 
rst'Class  engineers.  It  is  ncci^sary  that  the  young  man  have  an  average 
quantity  of  that  valuable  material  known  as  common  sense.  There  is  an  old 
Otion  abroad  in  the  world  that  all  young  men  who  go  to  college  have  to 
ghl.  and  that  is.  that  when  a  person  goes  to  college  or  has  graduated  from 
college  that  he  should  know  everything  from  fireek  literature  to  the  latest 
Koveries  in  electricity.  Of  course,  a  young  man  just  out  of  college  does 
It  know  all  that  you  do  about  the  work  that  you  have  practiced  for  years, 
.ve  the  boys  a  chance,  and  you  will  see  that  they  can  learn,  and  learn  rap- 
Now  I  have  said  that  I  would  advise  a  young  man  to  go  to  college,  but 
lave  nut  said  that  it  would  be  necessary  for  him  to  do  so  in  order  to  pass 
B  examination.  If  a  young  man  has  the  grit  to  dig  into  the  work,  and  if 
e  CAO  get  a  lift  now  and  then  from  a  friend  who  has  been  over  the  road  be- 
im,  he  can  acquire  all  the  necessary  knowledge  to  pass  a  rea.sonable 
nation.  It  will  take  him  longer  and  he  may  not  liave  it  quite  as  well 
t  if  be  had  gone  to  school  for  it.  but  he  can  get  it. 

I  imagine  that  some  of  our  members  who  have  l>een  long  out  of  school, 
r  who  have  never  bad  theadvantagcs  of  a  college  training,  are  thinking  that 
am  getting  up  a  scheme  that  will  either  stop  them  from  practicing  or  put 
n  to  great  tncttnvenience  and  labor  in  preparing  for  these  examinations, 
hnaw  that  many  of  our  county  and  city  engineers  and  surveyors  have  been 
Oing  good  work  for  years,  who  could  never  at  any  time  in  the  past  pass  an 
Kamination  such  as  I  have  intimated.  I  say  this  without  wishing  to  be  dis- 
qMctful  or  to  speak  slightingly  of  them  or  their  work.  All  honor  to  tfum. 
wy  have  shown  that  they  wish  to  learn,  and  wish  to  perfect  themselvea 
d  to  raise  the  standards  of  the  profession  by  the  formation  of  this  society. 
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by  their  interest  in  the  meetings,  by  coming  here  and  reading  papers  and 
taking  part  in  the  discussions,  when  they  could  be  earning  money  at  home* 

My  plan  to  accommodate  these  men  is  somewhat  like  this ;  I  have  no 
doubt  it  could  be  improved:  Let  the  law  that  inaugurates  this  new  order 
of  things  say  that  any  person  who  has  served  as  city  or  county  engineer  or 
practiced  engineering  for  a  certain  number  of  years — to  be  yet  determined — ^be 
given  a  license  at  once  as  engineer ;  and  the  same  for  surveyors — anyone  who 
has  served  as  county  surveyor  one  or  two  terms,  or  who  can  show  that  he 
has  practiced  surveying  for  a  certain  number  of  years,  be  given  his  papers 
as  surveyor.  And  then  for  anyone  who  wishes  to  begin  practice  in  either 
line  of  work  after  the  date  of  the  law  be  required  to  pass  the  examinations. 

There  are  many  questions  as  to  the  advisability  of  doing  away  with  the 
office  of  county  surveyor,  or  the  relations  between  the  county  surveyor,  if 
not  abolished,  and  licensed  surveyors,  that  I  have  not  studied  and  will  not 
refer  to,  except  to  say  that  they  ought  to  be  carefully  studied  before  any- 
thing U  done.  This  change  would  be  a  radical  one  and  ought  not  to  be  done 
hastily.  The  society  ought  to  have  a  well  matured  plan  to  submit  to  the 
legislature,  if  it  should  think  it  best  to  do  such  a  thing.  Every  point  for  and 
against  should  be  well  considered,  and  statements  prepared  to  meet  the  ob- 
jections that  will  be  brought  against  it 

If  no  other  State  has  such  regulations,  ought  not  Ohio  set  them  a  good  ex- 
ample? If  other  States  do  have  them,  ought  not  Ohio  hasten  to  place  her- 
self on  the  right  side  of  the  question?  If  anything  is  done  in  the  matter,  this 
society  will  have  to  do  it.     Is  it  not  time  for  us  to  be  up  and  doing? 

Since  the  meeting  in  January  I  have  collected  the  following  information 
in  regard  to  the  requirements  in  some  of  the  United  States  and  Canada. 

The  Revised  Statutes  of  Ontario,  1887,  Vol.  I,  chapter  152,  sajrs  in  sub- 
stance that: 

No  person  shall  act  as  a  sur\'eyor  of  lands  unless  duly  authorized,  under 
a  penalty  of  $40. 

The  l)oard  of  examiners  consists  of  the  Commissioner  of  crown  lands,  the 
professor  of  mineralogy  and  geology  in  University  college,  Toronto,  and 
eight  other  competent  persons  appointed  by  the  lieutenant  governor.  The 
lx>ard  meets  twice  each  year  to  hold  examinations.  Three  members  form  a 
quorum. 

A  young  man  who  wishes  to  become  a  sur\'eyor  must  give  the  examin  - 
ing  l>oard  due  notice,  and  pay  a  fee  of  $1.  He  then  takes  the  first  examina- 
tion. If  he  passes  this  examination  and  pays  two  more  fees  amounting  to 
$12.  he  obtains  a  certificate  allowing  him  to  become  an  ''apprentice/*  This 
first  examination  is  in  (penmanship,  orthogp-aphy,  fractions  (decimal  and  vul- 
gar^, square  roi^t.  logarithms,  algebra  through  equations  of  the  first  degree, 
goonielry  vf*>ur  Uniks  of  Euclid),  plane  trigonometry,  the  rules  for  spherical 
trigimometr)*,  mensuration  of  superficies,  the  use  of  the  ruling  pen,  and  con- 
struction i^f  plain  and  comjvirativc  scales. 

The  young  man  must  then  serve  for  three  successive  years  under  an  in- 
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n  writing  a<:  appreotit'e  to  a  land  survcyorduly  admitted  and  prac- 
^*oi)gm  Ontario.  After  obtainingapr'ipcr certificate  that  he  has  so  served, 
■nd  of  his  character,  and  if  he  is  si  years  of  age,  he  can  lake  his  second  ex- 
Utiination.  after  paying  certain  fees,  which  admits  hiis  Co  practice  as  land 
Wrveyor- 

The  second  e^iatnination  includes  the  following  subjects,  vii. :    Geom- 
vnyisu  boolcBof  Buchd. except  last  thirteen  propositions  in  boiik  five);  alge- 
'<n  (including  progression) ;  plane  and  spherical  trigonometry :  mensuration 
iifniperficies;  laying  out  and  dividing  of  land;  descriptions  by  metes  and 
("WDds  for  deeds  and  other  instruments:  the  use  and  adju'tment  of  survey- 
"ig  tuA  leveling  instruments :  the  laying  out  of  curves ;  practical  astronomy 
itndiidiDg  the  finding  of  time,  latitude,  longitude,  azimuth,  variation  of  nee- 
dle »fld  drawing  meridian  line) ;  the  acts  relating  to  the  survey  of  lands  in 
Ooiario;  the  general  mining  act;  the  registry  act,  so  far  as  it  relates  to  plans; 
'^municipal  acts,  so  far  as  they  relate  to  roads,  surveys  and  drainage;  the 
''■fclies  and  water  course  act;  the  theory  and  practice  of  leveling;  Ihe  princi- 
ples of  evidence;  drawing  of  affidavits:  taking  field  notes  and  preparing 
plans-  the  rudiments  of  mineralogy  and  geology;  the  sufficiency  of  liis  sur- 
I   *^ying  instruments. 

it  perform  such  practical  operations  in  the  presence  of  the  board, 
■  ■Bd  shall  answer  such  questions,  on  oath,  with  regard  tu  the  actual  practice 
B  "*  tije  field,  and  with  regard  to  his  surveying  instruments,  as  the  board  may 
(•tequire. 

!S  successful  in  the  above  examination,   he  must  then  furnish  a 
'■■aoo-bond.  with  two  sureties,  for  the  faithful  performance  of  his  work.     He 
•t  also  take  the  oath  of  allegiance.     He  must  also  provide  himself  with  a 
'Odard  measure  of  length  and  have  it  tested  by  the  board.     And  then,  after 
n  other  fees  are  paid,  he  is  given  a  certificate  that  he  is  [tuatilied  and 
■■ftay  snrvey  lands  and  be  known  as  It  -'provincial  land  surveyor." 

This  certificate  may  be  revoked  by  the  board  if  the  '"P.  L.  S."  does  not 
contonn  to  all  rules  and  regulations.  Provision  is  made  so  that  graduates 
''^in  certain  schools  may  present  their  diplomas  in  place  of  all  the  three 
years  of  apprenticeship. 

Below  is  a  list  of  States  and  the  date  of  the  copy  of  Revised  Statutes  ex- 
*»niiiKt.  that  make  no  rcquiremeol  of  county  surveyors:  Illinois,  1885;  In- 
^iaiUL  iSSS;  Kansas,  iSSg;  Idaho  Ter..  1B87;  Georgia.  1873;  Michigan,  iSSa 
»iidi»9o;  Massachusetts.  1882  and  1887  ;  Maryland,  i388;Maine.  i883;Mis- 
stftsip^,  iSSo;  Missouri,  i88ci;  Minnesota.  1878  and  1883;  Montana  Ter.. 
'879; New  lersey,  1709-1886;  California.  1B85;  Arkansas,  1884;  Ohio,  latest, 
l^nisiana,  1SS4,  requires  that  the  Surveyor  General  shall  be  able  to  speak 
Uirw  languages. 


74 


Land  Surveying. 


BY  G.  S.   INNIS. 

To  be  a  good  land  surveyor  and  one  that  can  accurately  survey  or  measure 
and  mark  out  the  lines  and  set  the  comers  of  a  parcel  of  land  correctly,  requires 
a  very  considerable  degree  of  skill  and  some  experience.  Of  cour&,  no  one 
ought  ever  to  even  begin  to  do  or  direct  such  work  unless  he  has  a  thorough 
knowledge  of  mathematical  science  from  common  arithmetic  to  the  highest 
branches.  Mere  technical  terms  and  to  be  able  to  repeat  them  parrot-like 
amount  to  nothing ;  but  a  thorough  knowledge  of  principles  and  their  appli- 
cation is  absolutely  necessary  to  well  equip  the  surveyor  for  his  work.  The 
hardest  jobs  we  have  to  do,  and  the  most  unsatisfactory  when  done,  are  when 
we  have  to  follow  after  an  incompetent  or  careless  workman,  and, 
unfortunately,  most  of  our  early  surveys  in  Ohio  were  made  by  one  or  the 
other  class  of  surveyors.  There  were  some  apologies  for  employing  such 
men  one  hundred  years  ago,  but  certainly  there  are  none  now.  With  all  our 
public  schools  and  colleges,  there  is  no  reason  why  the  public  should  be  af- 
flicted by  having  an  incompetent  workman  thrust  upon  it.  One  such  a  man 
can  and  often  does  as  much  harm  in  a  single  day  as  he  earns  in  a  year.  He 
sets  neighbors  at  variance  who  were  living  in  peace  with  each  other  before. 
Perhaps  they  go  into  the  courts  when,  of  course,  lawyers'  fees  and  other 
costs  accumulate  rapidly,  until  it  soon  becomes  a  question  of  costs  and  not 
who  owns  the  little  strip  of  land  about  which  the  contention  began.  After 
spending  many  times  as  much  time  and  money  as  the  strip  of  land  is  worth, 
it  all  ends  where  it  should  have  begun,  by  being  referred  to  some  competent 
surveyor  as  a  special  master,  to  go  upon  the  ground  and  find  the  old  line  and 
report  to  the  court  This  is  done,  his  report  confirmed,  and  peace  again 
reigns  in  the  neighborhood.  Another  g^ave  error  some  surveyors  make  is  to 
depart  from  an  old  established  comer.  Take  the  best  evidence  which  can  be 
obtained,  and  find  the  place  where  these  point  out  that  the  old  corner  was 
located,  and  fix  it  there.  In  no  case  depart  from  an  old  stone  or  other 
monument  fixed  in  a  corner  and  with  which  all  parties  at  interest  have  been 
and  are  still  satisfied.  I  have  known  even  this  to  be  done  and  caused  not 
only  a  neighborhood  quarrel,  but  a  long  and  costly  lawsuit  over  a  strip  of 
land  worth  less  than  ten  dollars. 

I  think  of  a  case  just  in  point:  A  student  just  out  of  college,  well  edu- 
cated in  the  schools,  but  without  any  practice,  was  called  upon  to  divide  an 
estate  between  the  several  heirs ;  he  was  all  theory,  and  supposed  he  could 
go  on  the  land,  establish  a  base  line,  turn  off  the  degrees  with  the  vernier  on 
his  tine  new  transit,  and  thus  bring  everything  to  the  inch  or  less.  This  he 
might  have  done  had  the  work  been  so  performed  in  the  original  survey. 
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hit  at  one  of  the  comers  he  missed  an  old  comer  stone  (which  had  been 
lanted  more  than  Iwenty-one  years  and  was  satisfactory  to  all  parties  in- 
estcd)  about  tweiwe  £eet,  made  a  new  comer  and  sub-divided  to  this  line. 
)ne  o£  llie  heirs  sold  to  a  stranger,  and  of  course  deeded  him  to  this  new 
The  purchaser,  naturally  enough,  claimed  what  land  he  paid  for,  and 
k  quarrel  ensued;  they  cut  each  other's  fences  down,  finally  came  to  blows. 
Dd  then  into  the  courts.  After  lawing  till  all  parties  tired  of  their  differ- 
les,  it  was  referred  to  your  humble  servant  to  make  the  survey  and  le- 
rt  to  the  courL  Upon  going  on  the  ground,  it  was  found  that  the  point 
p  dispute  laid  some  distance  south  of  two  well-defined  and  adjoining  cor- 
These  two  corners  were  joined  by  a  right  line.  From  these  two  un- 
iispnted  monuments  the  bearings  and  distances  of  the  original  survey  were 
From  Ibe  bearings  the  old  angle  at  the  disputed  point  was  easily  ob- 
■ined.  This  gave  a  triangle  in  which  were  given  two  si  ies  and  the  included 
gle  to  find  the  other  angles  and  side.  This  being  done,  a  perpendicular 
LS  let  fall  from  the  long  or  closing  line  toward  the  two  points  in  dispute ; 
alculating  the  distance  on  this  perpendicular  line  and  applying  the  measure 
it  struck  the  old  corner  stone  near  the  midille.  This  proof  wai  so 
at  that  no  mathematician  would  for  a  moment  dispute  it.  The  court 
a  decided  the  old  comer  to  be  where  the  stone  had  been  planted  years  l>e- 
Dre.  and  this  decision  was  correct. 

Another  knowledge  quite  neces.sary  is  a  familiarity  with  the  laws  of  the 
Jnited  States  and  this  State  governing  land  titles.  Without  this  the  sur- 
it  well  equipped  for  his  business,  however  much  he  may  know  in 
Jl  other  directions.  He  roust  know  when  to  pro-rate  surplus  or  shortage 
Ctween  the  parties  adjoining,  and  when  to  give  certain  parties  their  metes 
nd  bounds,  and  the  remainder  more  or  less  to  other  parties.  Frequently 
m9  fine  questions  of  law  come  in  here,  and  should  not  be  too  hastily  de- 
led. 

Another  thing  the  land  surveyor  needs  and  cannot  well  do  without  is  a 
■od  supply  of  common  or  business  sense.  Without  this  quality  he  will  often 
«ome  excited  and  incapable  of  deciding  correctly  between  parties,  e^pec 
lly  where  one  party  is  abusive,  perhaps  orders  him  off  his  land,  and  the 
her  party  is  a  gentleman  in  all  he  says  and  d'ws.  It  is  very  hard  some- 
Imes.  but  then  the  surveyor  must  keep  cool,  that  he  may  do  exact  justice  to 
J. 

Some  young  surveyors  start  out  with  the  idea  that  if  anyone  is  favored 
should  be  their  employer,  forgetting  that  the  way  to  favor  him  best  is  to 
Ive  him  just  what  belongs  to  him,  neither  more  nor  less.  Do  right  bo- 
reen  man  and  nian  for  the  love  of  right,  and  everyone's  interest  will  be  best 
ibserved  thereby,  even  your  o 
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Transit  Points. 


BY   JOHN  L.  CULLEY,  C.  E. 

The  magnetic  needle  has  been  used  in  land  surveys  for  several  hundred 
years ;  history  does  not  enlighten  us  of  the  exact  date  of  its  first  use  for  this 
purpose.  The  needle  was  used  by  the  Chinese  some  2,600  years  B.  C.  It 
was  a  short  sensitive  needle,  about  one  inch  long,  suspended  below  its  center 
of  gravity.  The  art  of  measuring  siu-vey  angles  by  g^raduated  circles  is  of 
quite  modem  date ;  we  are  quite  surprised,  when  we  look  up  its  history,  to 
find  that  the  first  circles  were  very  large,  and  that  with  the  advance  in  the 
mechanical  arts  the  size  has  been  radically  reduced,  rather  than  beginning 
with  small  circles  and  then  increasing  them  from  time  to  time.  Fabulous 
stories  are  told  of  the  instruments  used  in  the  latter  part  of  the  last  and  the 
first  part  of  this  century.  We  are  informed  of  a  certain  German  engineer 
who  used  an  instrument  of  seven-foot  telescope,  etc.  Its  size  has  undoubt- 
edly been  magnified  by  the  lapse  of  time  since  its  use.  It  is  true,  however, 
that  the  old  instruments  were  cumbrous  and  crude ;  their  weight  alone 
made  their  transportation  slow  and  tedious ;  they  weighed  from  five  hundred 
to  one  thousand  pounds,  and  their  manipulation  required  a  small  army. 
During  the  early  part  of  the  eighteenth  century,  the  quadrant  was  used  in 
land  surveys,  and  on  account  of  its  portability  undoubtedly  must  have  been 
used  considerably  after  the  first  theodolites  came  into  use.  The  desire  for 
an  instrument  that  would  supersede  the  needle,  with  its  uncertain  angle 
reading,  led  to  many  attempts  at  precision  by  graduated  arcs  and  circles, 
hence  the  use  of  the  quadrant  The  survey  of  Zealand,  Denmark,  in  1 762-8, 
with  an  instrument  of  two  foot  diameter  circle,  i.^'said  to  be  the  first  recorded 
survey  with  an  entire  graduated  circle.  It  was  a  great  triumph  when  Rams- 
den,  an  EngUsh  instrument  maker,  finished  his  g^at  theodoUte,  in  1787, 
having  a  graduated  circle  of  three  feet  in  diameter.  This  instrument  was 
used  in  the  trigonometrical  survey  of  England  and  Wales,  and  was  followed 
by  others  of  similar  construction,  the  circles  varying  from  two  to  three  feet 
in  diameter,  and  their  telescopes  from  two  to  three  feet  long.  The  German 
instrument  makers  soon  followed,  and  excelled  their  English  brethren  in 
their  manufacture. 

However,  early  in  this  century  Edward  Troughton,  in  England,  brought 
out  the  first  portable  theodolites,  wdth  circles  of  eight  to  ten  inches  diameter. 
These  must  at  that  day  have  appeared  quite  small,  as  they  would  to-day  be 
considered  equally  large.  This  invention  was  a  great  advance  in  practical 
surveying,  and  opened  the  way  for  the  universal  adoption  of  telescope  in- 
struments in  land  surveys.  It  is  more  than  probable  that  cross  wires  were 
first  introduced  about  the  middle  of  the  eighteenth  century,  as  the  telescope 
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would,  of  course,  Iia™  lie«n  useless  without  tlicm.  Willi  iheir  use  w 
1i«gitinlag  of  accuratif  work.  Thun,-  was.  however,  n  charming  fju-ility  will^l 
whirh  nnc  coutd  look  nrouad  obstacles  through  the  old  coitijiasa  sights  not  toV 
\k  [ouDd  in  ibe  tetescope, 

Tlie  iiaestion  naturally  arises:  why  did  not  the  old  engineers  turn  off  ] 
ito*  in  the  prolongation  of  a  straight  line,  instead  of  [he  tedl'ius  and 
lain  process  of  reversal   of  telescojie  iu  the  Vs?      The  answer  is:  that  all  J 
gradtmlion  was  so  poor  that  it  wa.s  not  to  be  relied  upon. 

At  the  suggestion  of  the  engineers  of  the  Baltimore  &  Ohio  Radroad,  ' 
Wm.  J.  Voung,  of  Philadelphia,  in  1831  invented  the  first  portable  transit  3 
The  good  judgment  of  the  inventor  is  evident  from  the  fact  that  this  Rrstlg 
instrument  had  the  identical  eharactenstics  <>(  the  best-made  instrum 
to-day.  With  a  five-inch  needle,  nine-inch  telescope,  and  vernier  iuside  nCfl 
the  needle  ring,  reading  the  limb  to  three  minutes,  the  two  plates  moved  T 
over  one  another  by  a  rack  and  pinion  movement  around  a  flat  dislc  center  1 
between  them.  It  had  a  single,  round  or  universal  level.  This  plain.  sut>>  \ 
stantial  instrument  served  a  great  purpose  in  the  early  days  of  internal  ii 
pTovcments.  Its  advantage  over  the  theodolite  was  its  capability  of  rapid.  J 
lundliag.  more  accurate  adjustment  of  the  line  of  collintation  and  the  de-^ 
"termiDation  of  points  in  opposite  direction. 

The  Hat  center  of  these  instruments  led  to  discussions  as  to  the  merits  of"! 
flat  and  long  center  instruments,  concerning  which  we  now  hear  nothing,  1 
-all  instruments  are  now  long  centers;  and  the  fact  is  universally  recoguired 
"that  instruments  of  precision  are  of  delicate  construction,  requiring  careful 
liaiidling. 

There  has  been  a  wonderful  development  in  all  tbe  mechanical  arts  , 
»nce  the  advent  of  the  transit,  and  it  is  to  Its  later  improvements  that  we 
■^would  call  attention:  The  old  authorities  asserted  that  tbe  best-made  cngin- 
ring  instrumeuls  had  errorsv  due  to  mechanical  inaccuracies,  as  great  as 
minutes;  nor  is  this  to  be  wondered  at;  the  early  graduations  were 
made  from  circles  mechanically  sub-divided,  eighteen  inches  in  diameter; 
Ly,  graduations  are  made  from  automatic  engines,  some  a&  large  as 
Vofty-«ight  inches  in  diameter,  and  so  great  is  the  precision  arrived  at,  tliat  I 
~Q  the  Government  coast  surveys  the  twenty  and  twenty-four  inch  inatrn- 
s  are  graduated  to  every  five,  or  even  to  every  two  minutes,  and  are 
i  to  single  seconds ;  and  the  test  of  their  efftciency  is  that  the  coast  sur- 
vey triangles  usually  dose  within  one  second,  and  often,  in  fact,  says  T.  C. 
"Uendenhall,  superintendent  of  tbe  coast  survey,  within  one  or  two  tenths  of 
(■  second. 

The  lower  plate  clamp  has  ever  given  satisfaction,  for  when  once  set  it 
I  has  held  fast;  not  so  with  the  upper  plate  clamp,  so  generally  used  until 
I  lately;  on  accmint  of  its  slight  frictional  surfaces  and  liability  to  slip  o: 
I  ttiglitest  provocation,  you  could  not  hastily  remove  the  instrument  from  a 
Icritlcal  position  as,  for  instanLu  from  a  track  in  front  of  an  approaching  . 
I  train,  and  read  with  certainty  the  observed  angle.      This  defect  has  1>cc  n 
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nost  effectually  remedied  by  a  strap  damp  placed  directly  tinder  the  lower 
plate.  This  is  the  one  g^reat  improvement  in  the  transit  The  advantage  of 
this  attachment  is  great  where  a  given  angle  is  to  be  repeated  at  each  set 
up  of  the  instrument.  The  direct  acting  tangent  screw  was  the  cause  of 
much  lost  motion,  due  to  the  wear  of  the  screw  thread.  The  modem  tan- 
gent screw  acts  against  a  strong  spring  coil,  thereby  taking  tip  all  looseness 
due  to  thread  wear.  No  longer  are  we  annoyed  by  the  jerky  motion  due  to 
lower  double  opposing  tangent  screws ;  a  fine,  slow,  precise  motion  is  now 
secured  for  both  the  upper  and  lower  movements. 

Some  makers  still  persist  in  using  the  old-fashioned  upper  clamp ;  clamps 
should  be  strap  clamps  and  tangents  single,  acting  against  a  strong  spring 
coiL 

Adjustable  tripod  heads  are  a  necessity  where  telescope  tripods  are  not 
used;  with  it  there  is  but  very  little  use  for  shifting  heads.  Much  prejudice 
has  been  exercised  against  telescope  tripods — that  they  were  weak,  shaky, 
etc  Experience  has  demonstrated  the  fact  that  this  tripod  has  no  equal  in 
the  market ;  it  is  fully  as  strong  as  the  solid  leg,  is  light,  portable,  readily  ad- 
justed to  all  conditions  of  surface,  and  compact  when  closed.  The  inherent 
weakness  of  all  tripods  has  been  the  screws  in  the  head  regulating  the 
movement  of  the  legs ;  they  need  adjusting  generally  when  the  appliances 
for  moving  them  are  far  away,  or  when  the  screws  are  set  beyond  redemp- 
tion. These  screws  should  be  plain  thumb-screws,  which  some  of  our  enter- 
prising makers  are  now  supplymg.  The  quick  leveling  device  has  met  with 
little  favor,  and  perhaps  for  the  good  reason  that  there  is  little  use  for  it. 

Much  time  could  be  saved  in  quick  handling  of  the  transit,  if  there  were 
some  device  whereby  the  o.o's  of  the  limb  and  vernier  could  be  quickly 
brought  together ;  often  two  or  three  complete  revolutions  will  be  g^ven  be- 
fore the  desired  position  is  secured.  By  placing  a  small  rosette,  as,  for  in- 
stance, a  small  screw,  on  the  lower  plate  directly  under  and  opposite  the 
o.u's  of  the  limb,  then  the  fingers  could  move  around  until  this  index  is  met, 
when  the  plate  could  at  once  be  brought  to  the  desired  position. 

The  makers  will  confer  upon  the  profession  a  boon  if  they  will  devise  a 
place  for  thermometers  where  they  will  be  secure  from  breakage.  Perhaps 
this  end  might  be  accomplished  by  placing  a  two-inch  thermometer  within 
and  on  the  instrument  side  of  one  leg  of  the  standards.  There  is  also  need 
of  a  portable,  vertical  circle  that  can  readily  be  attached  and  detached  from 
the  telescope  axis. 

Telescopic  power  should  be  determined  by  the  range  required.  In  city 
work,  where  the  range  is  short,  the  power  should  never  exceed  twenty  diam- 
eters— a  less  number  would  be  better.  High  power  instruments  will  not 
ftKUS  on  a  range  of  four  feet,  and  many  good  instruments  are  useless  for  a 
ten-foot  sight.  We  are  of  the  opinion  that  the  foohsh  rage  for  high  power 
instruments  is  over. 

Inx'erting  instruments  gain  in  light  power,  and  therefore  in  the  distinct 
ness  of  image.     However,  it  is  an  open  question  if  the  advantage  thereby 
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S*<°e<l  is  not  more  than  overcome  by  the  inverted  image.     If  at  all  times 
■we  SAW  everything  upside  diiwo.  this  woult^  be  quite  the  thing. 

The  same  may  be  said  of  the  advantages  of  the  poaitioa  of  the  vernier, 
^  'vbelher  under  the  eye-gtasg  or  on  the  side  of  the  iDstntment.  After  using 
m  either  position  for  years. !  fail  to  see  any  difference  in  the  facility 
I  of  reading  or  of  handling  the  instrument.  I  do  believe,  however,  that  the 
I  brass  lacquered  finish  is  superior  to  the  dark  bronze  finish  aow  em  iini\'ersaily 
I  nsed;  the  brass  finish  reflecting  much  more  light,  causes  the  verniers  to  be 
ire  sharp  and  clear,  wbich  is  quite  noticeable  on  dark,  cloudy  days. 

The  tendency  toward  small,  well-made  instruments  is  a  good  one.    On 
count  of  the  superior  graduation  and  other  mechanical  excellencies,  the  in 
I  Btrument  of  to-day,   reading  to  minute.-:,  is  superior  to  the  transit  of  twenty 
I  years  ago  that  read  to  ten  seconds.     For  rapid,  accurate  work,  the  minute 
reading  instrument  is  preferable  to  a  finer  readmg  one,  on  account  of  the 
greater  certainly  of  correct  and  quick  reading.     Of  late  there  has  been  a 
tendency  to  dispense  with  the  needle.     Some  instruments  are  now  ordered 
with'iut  needles.     This  is  a  mistake.     Though  far  from  an  instrument  of 
precision,  the  needle  has  its  place  on  the  transit.      By  its  aid  many  useful 
I  problems  can  be  quickly  solved.     It  gives  at  all  times  the  cardinal  direction 
I  of  a  survey.     Magnetic  bearings  are  splendid  checks  on  the  correctness  of 
I  angle  readings.    This  is  especially  noticeable  m  running  long,  broken  lines. 
I  A  bearing  always  indicates  the  direction  of  a  course,  and  a  mistake  in  read- 
I  ing  the  bearing  of  one  course  does  not  destroy  the  indicated  direction  of  the 
subsequent  courses,  as  a  wrong  angle  reading  does.    Thus  it  is  that  bearing 
observations  will  indicate  the  particular  angle   incorrectly  read   and  fre- 
quently the  correction  can  be  made  without  re-reading  the  angle.     The  moral 
certainty  this  double  observation  gives  is  worth  u  great  deal. 

The  idea  has  existed  for  years  that  high-priced  instruments  necessarily 
I   meant  the  best     Nothing  could  be  more  foolish.     The  lowest  priced  instru- 
I  tneuta  ia  this  country  are  manufactured  by  a  concern  of  unexcelled  facilities 
\  for  superior  workmanship.     Other  instruments  may  1:>e  better,  but  quality — 
■  not  price,  should  be  the  criterion.     As  for  myself.  I  have  used  for  years  a 
low-priced  instrument  with  utmost  satisfaction,  and  1  have  yet  to  see  its  su- 
perior.    Now.  whilst  it  is  true  that  an  experienced  hand  with  poor  tools  may 
accomplish  better  results  than  a  novice  with  the  best  implements,  the  use  u( 
best  make  of  instruments  is  not  herein  disparaged.     By  all  means  insure  your 
work  with  the  best  made  transit  obtainable.     Let  not  its  price  but  its  quality 
be  your  guide. 

In  adjusting  an  instrument,  the  screws  should  be  set  up  firm,  but  not 
enough  so  as  to  strain  them.  A  cause  for  instruments  gettmg  quickly  out  of 
adjustment  is  setting  the  screws  up  without  sufficient  pressure. 

There  are  many  occasions  wherein  a  level  attachment  becomes  a  great 
convenience.  Elevations  and  grades  then  can  be  given  that  otherwise  would 
hitve  to  be  omitted.  The  question  often  arises  as  to  the  comparative  degree 
of  preci»on  in  elevations  thus  determined  and  in  those  of  the  Y  level.    Ek- 
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perience  has  demonstrated  the  fact  that  elevations  can  be  determined  as  cor- 
rectly by  one  method  as  by  the  other.  The  transit,  on  account  of  the  dou- 
ble set  of  levels,  requires  considerable  more  care  in  handling  than  a  Y  level 
would.  It  is  not  always  convenient,  however,  to  have  both  instruments  on  the 
same  work.  It  is  therefore  recommended  that  there  be  a  level  attachment 
with  ever>'  transit. 

The  advocates  to  the  contrary  notwithstanding,  the  transit  stadia  wires 
are  not  to  be  relied  upon  for  close,  accurate  line  measurements,  nor  will  they 
ever  be ;  the  fineness  of  their  adjustments  unfortunately  prevents  this  de- 
sired accomplishment.  However,  it  is  surprising  the  degree  of  precision  that 
herein  has  been  attained;  for  instance,  1,500  and  2,000  feet  have  again  and 
again  been  thus  measured  within  o.  i  feet,  or  j^iffo  of  the  actual.  The  stand- 
ard of  excellence  should  be  within  v^jyoiyzy  ^^  the  absolute.  It  is  only  by  use 
of  the  very  best  steel  tapes,  corrected  for  temperature,  sag,  etc.,  that  the 
desired  result  can  be  obtained.  The  stadia  is  a  most  useful  attachment  in 
topographical  and  preliminary  work,  where  high  grade  measurement  is  not 
required. 

Now  one  word  as  to  attachments.  The  transit  should  lie  as  plain,  sim- 
ple and  free  from  surplus  parts  as  possible,  consistent  with  the  work  required 
of  it :  hence  the  suggestion  above  of  an  adjustable  vertical  circle,  and  then  it 
should  ever  be  the  duty  of  the  engineers  to  see  to  it  that  the  transit  in  all  its 
parts  is  always  in  jxjrfect  adjustment. 

And  in  conclusion  let  it  be  stated  that  the  profession  is  under  great  obliga- 
tions to  our  enterprising  instrument  makers  for  the  excellence  of  their  pro- 
ductions. We  are  astonished  again  and  again  when  we  contemplate  their 
accuracy.  Think  of  repeatedly  turning  off  an  angle  from  a  five-inch  or  six- 
inch  limb  and  striking  with  unerring  certainty  an  object  2,000  feet  away,  as 
is  frequently  done,  not  to  mention  other  wonderful  evolutions  it  is  captable  of  I 
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le  Sepnratf  System  of  Sewers  as  Proposed  for  the 
City  of  Dayton.  Ohio. 


A  separate  system  of  sewers,  and  per1iap>i  the  first  in  this  stale,  is  at 

«nt  in  progress  of  construction  in  the  city  of  Dnytoii,  vpoa  plans  pre- 

td  by  Messrs.  CaiJy  Slaley,  of  Cleveland.  Ohio,  cliief  engineer,  sDd 
S.  Pierson,  of  Kalaiiazoo,  Mith.,  constructing  engineer,  which  plans 
e  subsequently  modified  by  Mr,  Rudolph  Herring,  of  New  York. 

The  necessity  for  sewerage  in  Dayton,  particularly  in  the  older  and 
iness  portions  of  the  city,  was  a])parent,  yet  there  was  mucli  opposition 
eloped  when  it  was  finally  agreed  to  sewer  District  No.  i.  which  practic- 

cmbraces  the  territory  just  referred  to.  There  had  been  no  provision 
itover  for  the  disposal  of  sewage,  except  that  all  refuse  was  dumped  into 
lis,  linlci  and  vaults,  which  so  thoroughly  saturated  the  ground  that 
analysis  of  tbe  water  in  any  well  in  the  older  portion  showed  contamina- 
1.  The  water  from  many  wells,  upon  chemical  analysis,  disclosed  the 
Bcncc  of  from  five  to  ten  grains  per  gallon  of  organic  matter.  The  Board 
ilealtb.  in  its  annual  reports,  has  for  years  past  been  calling  attention  to 
grave  and  growing  necessity  of  a  system  of  sewers.  In  their  last  annual 
Oft  llie  foilowittg  reference  to  the  subject  was  made,  presenting  the  sani- 
r  view  of  the  question: 

■■The  most  important  want  and  necessity  of  the  city  of  Dayton  at  the 
Beat  time  is.  in  our  judgment,  a  thorough  system  of  sewerti^ — some 
ITU  by  which  the  liquid  waste  material  may  be  conveyed  outside  of  the 
I  limits  instead  of  being  run  into  the  ground  on  our  own  premises.     Pure 

pur«  water  and  a  dry  soil  are  the  three  great  needful  things  for  the 
Ithfulness  of  a  city.  Tbe  meosvirc  of  a  city's  hcalthfulness  is  not  her 
,  but  is  rather  that  of  the  heallhfulness  of  her  people,  and  their 
dom  from  disease.  While  the  mortality  rate  of  our  city  is  low,  much 
ir  than  many  of  the  cities  of  this  country,  yet  it  cannot  be  said  that  its 
itbCalncss  is  of  the  best.  The  diseases  known  as  zymotic  are  on  tbe  in- 
50  with  us,  notably  diphtheria  and  scarlet  fever.     Statistics  clearly  sh<)w 

this  class  of  diseases  tlourish  where  bad  air  and  lilthy  surroundings  are 
id ;  and  this  bad  air.  impure  soil  and  filtby  surroundings  cannot  help  but 
t  where  sewerage  water  of  all  kind  is  run  into  the  ground,  and  over 
cb  we  build  our  houses  and  eat  and  sleep  and  fancy  ourselves  secure. 

do  not  desire  to  multiply  words  on  so  important  a  subject,  involving  so 
rly  the  welfare  of  our  city,  but  we  do  wish  to  most  emphatically  assert 
:  the  present  condition  of  things  as  ^jigards  the  present  soil  » 
not  help  but  be  productive  of  great  evily^  the  near  future." 


1 


82  PROPOSED  8EWEB  SYSTEM  OF  DAYTON. 

Yet  there  are  many  in  Dayton  who  staunchly  contend  that,  owing  to  the 
immense  beds  of  gravel  which  compose  the  sub-soil  underljdng  the  city,  that 
Dayton  does  not  require  sewerage ;  that  these  great  gravel  beds  are  period- 
ically flushed  by  a  rise  in  the  river,  and  are  thus  cleansed  of  the  impurities. 
But  the  fallacy  of  this  theory  was  clearly  shown  by  the  excavations  recently 
made  for  the  sew^er  in  the  thickly  settled  portions  of  the  city,  many  pockets 
of  gravel  being  discovered  which  had  been  perfectly  blackened  by  neighbor- 
ing cesspools  and  vaults. 

It  might  be  well  by  way  of  introduction  to  give  a  general  view  of  the 
situation  at  Dayton.  Its  population  is  about  65,000,  lying  on  both  sides  of 
the  Miami  nver.  Although  Stillwater  flows  into  this  stream  about  two  miles 
north  of  the  city,  and  Mad  river  and  Wolf  creek  unite  with  it  within  the  cor- 
porate limits,  it  is  still,  with  all  these  tributaries,  a  shallow  stream  three- 
fourths  of  the  year,  requiring  all  sewage  to  be  carried  below  the  city  limits. 
The  ground  is  so  low  in  the  old  or  central  portion  of  the  city,  in  North  Day- 
ton, parts  of  Riverdale  and  Miami  City,  that  high  levees  are  necessary  to 
protect  them  from  overflow  during  times  of  high  water.  This  seriously  com- 
plicates the  sewer  ^ituation.  A  number  of  considerations  have  led  to  the 
adoption  of  the  separate  system  of  sewers  for  Dayton,  as  the  most  feasible 
and  practical,  the  chief  one  being  that  the  storm  water  is  already  provided 
for  by  an  efficient  system  of  surface  drains,  and  also  anumber  of  storm  water 
hewers.  Besides,  this  system  will  be  much  cheaper  than  a  system  of  combined 
sewers. 

The  plan  proposed  and  already  partially  adopted  contemplates  three 
main  sewers:  Two  on  the  east  side  of  the  Miami  river,  viz.,  the  Perry  street 
main  and  the  Monroe  street  main,  which  join  each  other  opposite  Bayard 
street  and  have  their  outlet  in  the  middle  of  the  Miami  river  opposite  Apple 
street  To  this  outlet  will  be  conveyed  the  sewage  from  all  that  territory 
east  of  the  Miami  river,  both  north  and  south  of  Mad  river,  and  also  all  the 
territory  lying  north  of  Wolf  creek  and  west  of  the  Miami  river.  The  other 
is  the  Washington  street  main,  on  the  west  side  of  the  Miami  river,  and  has 
its  outlet  near  the  first  Both  outlets  are  favorable  points  of  discharge,  a 
tail  race  flowing  into  the  river  just  above  them. 

The  Perry  street  main  has  a  population  of  20,900  tributary  to  it  It  con- 
sists of  a  forty- two-inch  brick  sewer  from  the  outlet  to  the  junction  of  Bayard 
and  Longworth  streets.  The  axis  of  the  main  sewer  has  a  grade  of  i  in  i,3(X) 
feet  This  is  properly  the  outfall  sewer,  the  Monroe  street  main  joining  it  at 
this  point  From  there  it  is  continued  as  a  thirty-six-inch  brick  sewer  to  the 
junction  of  Fourth  and  Perry  streets,  by  way  of  Longworth,  Carrie  and 
Perry  streets;  then  up  Perry  street  to  Third  street  as  a  thirty-inch  brick. 
Here  it  receives  a  tile  sub-main  twelve  inches  in  diameter  laid  west  on  Third 
to  Roe  street,  where  two  ten-inch  tile  sewers  unite. 

The  original  plans  contemplated  a  pumping  station  at  this  point  to  force 
the  sewage  from  this  sub-main  and'  its  laterals  into  the  main  sewer.     The 
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e  ol  those  low  points  m  the 
intemplaled  a  pumping  stalioD. 


ift  was  nine  nnd  unc-haJf  te«t.    Ttiis  is 
n  each  of  which  the  original  plai 
tThvrtt  were  live  in  Dttmber.  vix. : 

(a)  At  the  hcBil  of  LudldW  street,  for  part  of  Riverdale. 

(b)  Al  the  intersection  of  First  and  Mill  streets,  intended  (or  Nvrth 
■X>«yton. 

(c)  At  the  foot  of  (lerniantown  street,  for  the  part  of  Mia.[ni  City  bor- 
ring  on  the  river. 

(di    At  the  intersection  of  Brown  and  Monroe  streets,  for  the  low  lerri- 
Btory  lying  along  ttte  Miarni  canal. 

(e)  At  Roe  street  for  tlie  low  territory  in  the  old  part  ot  the  city. 
The  city  commissioners,  however,  regarded  pus^ping  stations  as  ubjec- 
klionable,  besides  entailing;  an  annual  expense  upon  the  city,  which  they  de-  i 
f  Bired  to  avoid,  if  poMible.  They  consulted  Mr.  Rudolph  Herring  and  re- 
quested him  to  examine  the  plans  in  general,  as  prepared  by  Messrs.  Staley 
and  Pierson,  and,  if  possible,  suggest  a  modification  by  which  the  pumping 
of  sewage  could  be  simpiified  or  avoided.  In  his  report,  Mr.  Herring  highly 
commends  and  approves  the  plans  previously  prepared.  He  further  regards 
s  practical  to  deliver  all  tbe  sewage  to  the  proposed  outlet  without  pump- 
at  any  of  the  6ve  stations  proposed,  although  he  gives  the  following  rel- 
E  disadvantages  which  would  arise: 

The  outlet  would  be  about  two  feet  lower  in  the  [iroposed  plan.     It 
bwrould  still  lie  high  enough,  however,  to  discharge  at  ordinary  levels  of  the 
At  other  times  pnmping  would  have  to  be  resorted  to  near  the  out- 
I.  if  backwater,  due  to  the  high  water  in  river,  becomes  objectionable. 
This  neceitsity  for  pumping  near  the  outfall  would  alike  exist  in  Che  plan 

d  by  Mr,  Staley. 

{3.)    The  sewers  would  he  shallow  at  a  number  of  p<iints.    In  fact,  tose- 

Bvurea  covering  of  three  feet  over  the  pike,  it  wonld  be  necessary  to  raise  the 

low  portions  of  Sycamore,  Lafayette,  and.  possibly,  one  or  two  more  streets 

to  the  extent  of  one  or  two  feet     An  inspection  of  these  localities  shows  this 

to  be  quite  practicable.     If  it  is  found  that  a  covering  of  three  feet  will  an- 

n  these  low  places,  then  it  is  feasible  to  remove  the  sewage  to  the 

■fiver  without  pumping. 

{3.)    The  main  sewer  woull  have  a  ahghtly  decreased  grade  over  that  in 

■Uie  plan.     Instead  of  i  in  1,000  feet,  the  fall  would  be  about  1  in  1.300  feet 

While  this  decrease  causes  a  slight  diminution  in  the  velocity  of  the  sew- 

[e,  yet  this  velocity  will  be  quite  sufficient,  if  the  sewer  can  run  from  one- 

e-half  full.     To  enable  this  to  be  accomplished,  I  am  informed 

'  that  sufficient  water  can  be  obtainefl  for  the  purpose  from  the  Miami  canal, 

until  the  increased  piopulation  supplies  enough  sewage.     The  aibnission  of 

this  water  will,  besides,  keep  the  main  sewer  in  a  cleaner  condition  than  it 

would  be  in  the  onginal  plan,  even  with  a  slightly  better  gradient,  because  it 

|;*Ould  be  a  long  time  before  the  main  in  the  latter  case  would  run  one-fourth 

U  of  sewage. 
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The  second  disadvantage,  due  to  the  avoidance  of  pumping,  is  really 
the  only  one  which  I  should  consider  serious,  and  it  can  be  left  to  yourselves 
to  decide  whether  you  consider  a  depth  of  three  feet  at  the  points  mentioned 
sufficient  for  the  properties  or  not  If  you  think  it  is  not  enough,  then  pump- 
ing must  be  resorted  to.  For  sewage  removal  alone,  this  depth,  in  my  opin- 
ion, would  be  sufficient  in  your  city. 
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The  plans  already  prepared  were  then  modified  according  to  these  sug- 
gestions. 

The  main  sewer  referred  to  on  Perry  street  continues  at  a  grade  of  i  in 
i,ooo  feet,  as  a  thirty-inch  brick  sewer  to  First  street  Here  it  changes  its  di- 
rection 90°,  and  runs  from  Perry  street  to  Wilkinson  on  First  street,  as  a 
twenty-four-inch  brick  sewer  with  the  same  grade,  where  it  receives  three 
sub-main  sewers. 
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(I.)  An  eigh teen-inch  Ule  sub-maia  laid  at  a  grade  of  i  in  1,000  feel  up 
First  street  from  Wilkinson  to  Webster,  passing  under  the  Miami  canal  by 
an  inverted  iron  syphon.  From  Webster  street  to  Keowee  street,  and  tlien 
at  right  angles  up  Keowee  street  to  the  river,  it  is  laid  with  the  same  grade 
as  a  fifteen-JDch  tile.  Before  reachiDg  the  river  it  again  passes  under  the 
Uiami  canal  by  an  inverted  iron  syphon. 

Provision  is  made  at  the  foot  of  Keowee  street  for  flushing  tlie  sewer  by 
connecting  it  with  the  hydraulic,  so  that  the  sewer  will  huve  a  sufficient 
depth  of  Bow  to  secure  the  required  velocity.  This  arrangement  will  be  con- 
tinued until  the  sewage  of  the  city  will  be  sullicicnt  to  perform  tbii  same 
duty.  The  main  sewor.  when  running  half  full,  will  have  a  velocity  of  135 
feet  per  minute.  The  sewage  from  the  territory  north  of  Mad  river  is 
brtFOghl  across  this  stream  to  the  sub-main  on  Keowee  steet  by  an  inverted 
iron  s>-pbou. 

(1)  A  twelve-inch  tile  sub-main  is  laid  north  on  Wilkinson  from  First 
street  tn  the  river.  Here  it  receives  the  sewage  from  Riverdale.  through 
an  mverted  iron  syphon.  A  ten-inch  and  twelve-indi  tilennite  at  thispoint, 
on  the  north  bank  of  the  river.  The  twelve-inch  tile  is  laid  east  to  Main 
street,  and  then  north  on  Main  street  The  ten-inch  tile  is  laid  west  on 
Lehman  street  to  Forrest  avenue. 

(3)  A  twelve-inch  tile  sub-main  is  laid  at  a  grade  of  1  in  f<y>  up  Bridge 
street  to  the  river,  and  then  across  the  river  by  an  inverted  iron  syphon  with 
a  hydraulic  grade  of  i  in  400  fceL  It  is  then  continued  west  on  River  street 
as  a  ten-inch  tile. 

The  Monroe  street  main  has  a  population  of  30.000  tributary  to  it.  Be- 
ginning at  the  head  of  the  outfall  sewer,  at  the  intersection  of  Bayard  and 
Loogwortli  streets,  a  brick  sewer  forty  inches  in  diameter  is  laid  at  a  grade 
at  I  in  i.ouo  feet  up  Bayard  street  to  Main  street;  tlien  south  on  Main  to 
Monroe  street:  then  oast  on  Monroe  street  to  Brown  street  From  this 
point  it  is  continued,  with  the  same  grade,  as  a  thirty-six-inch  brick  sewer 
up  Monroe  street  to  Wayne  avenue;  from  Wayne  avenue  it  is  continued  as 
a  thirty-inch  brick  up  Miami  street  to  Fifth  street.  This  main  sewer  has 
I  four  sub-mains: 

(1)  At  Brown  street  it  receives  the  contents  of  an  eighteen-inch  tile 
I  sub-main,  laid  north  on  Brown  street  to  Crecn  street,  and  from  Green  street 
to  Fifth  street  as  a  fifteen-inch  tile;  this  sub-main  collects  the  sewage  from 
a  low-lying  and  densely  populated  area  extending  north  along  the  Miami  & 
Erie  canal;  it  will  have  a  low  grade,  but  sufficient  when  the  sewer  is  running 
half-full,  and  this  is  provided  for  by  connection  with  the  canal. 

(3)  At  Richard  street  it  receives  the  contents  of  an  eighteen-inch  tile 
■ut>-niain,  having  a  steep  gradient  and  extending  east  to  the  corporation 


(Sl  At  Fifth  street  it  receives  the  contenU  of  a  fifteen-inch  tile  si 
tfa  a  steep  gradient,  and  extending  east  to  the  corporation  line. 
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(4)  At  Fifth  street  it  receives  the  contents  of  a  twelve-inch  tile  aewer, 
laid  north  on  Montgomery  street  to  Third  street. 

The  Washington  street  main  has  a  population  of  about  g,3oo  tributary 
to  it  From  the  outlet  on  the  west  bank  of  the  Uiami  river,  opposite  Apple 
street,  a  thirty-inch  brick  sewer  is  laid  at  a  grade  of   i  in  i.cxio  feet  ap  to 


Washington  street,  and  thenctt  west  on  Washington  street  as  a  twenty-fonr- 
inch  brick  to  Germantown  street 

Here  two  sub-divisions  unite.  A  fifteen-inch  tile  sub-main  is  laid  up 
Hawthorne  street  to  Fifth  street,  at  a  grade  of  i  in  600  feet;  then  west  cm 
Fifth  street  to  Conover,  and  up  Conover  a  twelve-inch  tile,  at  a  grade  of 
I  in  300  feet  Another  fifteen-inch  tile  aub-main  is  laid  up  Germantown 
street  to  Broadway,  at  a  grade  of  i  in  Ooo  feet    All  the  territory  lying  north 
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and  east  of  the  part  last  described,  and  bordering  the  Miama  nver,  is  low 
territory  and  the  g^rades  must  of  necessity  be  flat.  A  sub-main  laid  along 
the  west  bank  of  the  river  will  carry  the  sewage  from  this  territory  into  the 
main  sewer  at  the  foot  of  Washing^n  street 

About  the  ist  of  November,  1890,  the  contract  for  laying  the  sewers  in 
the  first  district  was  awarded  to  the  lowest  bidder,  Mr.  Bruno  Ritty.  This 
district  is  bounded  on  the  north  and  west  by  the  Miami  river,  on  the  east  by 
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a  line  drawn  half  way  between  Jefferson  and  St  Clair  streets  from  the  river 
south  to  Sixth  street,  and  on  the  south  by  Sixth  street  This  comprises  the 
business  portion  of  the  city. 

The  work  of  construction  on  the  main  sewer  was  begun  about  the  ist  of 
December,  1890.  at  station  31  at  the  intersection  of  Longworth  and  Eaker 
streets,  3,100  feet  from  the  outlet 
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From  this  point  the  sewer  was  built  northward.  A  ceotrifngol  pump 
throwing  a  full  five-inch  stream  was  needed  to  keep  the  trenches  free  from 
water.  When  the  pump  is  stopped  the  water  rises  to  about  the  springing 
line  of  the  arch.  Underneath  the  main  sewer  two  six-inch  tile  drains  are 
being  laid  one  foot  apart,  with  six  inches  of  gravel  intervening  between  the 
top  of  the  tile  drains  and  the  bottom  of  the  exterior  portion  of  the  sewer. 


leaving  two  feet  between  the  grade  lines  of  the  sewer  and  tile  drains.  The 
trenches  for  the  main  sewer  vary  in  depth  from  ten  to  twenty  feet.  For  the 
laterals  from  three  to  twelve  feet.  The  laterals  consist  of  eight  and  ten-inch 
tile  sewer  pipe  with  grades  of  ,3  feet,  .4,  .s  and  .8  feet  per  100  feet  The 
minimum  grade  is  .24  feet  per  too  feet. 

Manholes  are  provided  for  at  all  street  intersections,  and  wherever  two 
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or  more  sewers  unite.     They  are  constructed  of  hard  brick  with  a 


eight- 


inch  wall  laid  in  cement  mortar  and  plastered  outside  with  cement  mortar 
and  washed  inside  with  pure  cement  They  have  a  perforated  cast  iron 
cover  weighing  350  pounds.  The  contract  price  is  $25. ra  Automatic  flush 
tanks  ore  placed  at  all  dead  ends  of  laterals  and  will  be  coustrncted  of  hard- 


bumed  bricks  laid  in  cement  mortar,  so  as  lobe  water  tight  They  are  plas- 
tered outside  and  inside  with  cement  mortar.  Their  inside  diameter  is  forty 
inches,  and  they  will  discharge  one  hundred  and  forty-five  gallons  once  in 
every  twenty-four  hours,  requiring  from  ten  to  fifteen  seconds  for  each  dis- 
charge, according  to  the  capacity  and  grade  of  the  sewer. 

The  contract  price' for  sewering  Uistri<;t  No.  i,  the  only  district  un  <»i 
contract  now,  was  $66,175. 15.    This  sewers  twelve  miles  of  streets,  and  in 
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At  the  outfall  of  the  sewer  on  the  levee  at  the  foot  of  Longworth  street 
a  ]>iim[>in^  fttation  will  be  erected,  the  contract  price  tor  which  is  about 
$t(t,(jfi'f.  Thin  station  is  to  be  used  only  in  case  of  high  water,  when  the 
main  fiewer  will  be  locked  at  this  point  The  sewage  collecting  will  then 
be  forced  into  the  river. 
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Notes  on  the  Construction  of  Sewers. 


BY   CHAS.    A.    JUDSON,  SANDUSKY. 

The  following  notes  are  submitted  to  you,  not  with  the  idea  that  they 
contain  anything  startling  or  that  may  be  even  new  to  you  in  the  field  of 
sewer  construction.  I  believe  that  we  progress  in  this,  as  in  the  other  prov- 
inces of  our  profession,  as  we  study  and  compare  the  results  of  our  experi- 
ence. It  is  for  this  purpose,  therefore  that  I  offer  these  observations  as  a 
sort  of  outgrowth  of  some  seven  years'  experience  in  designing  and  con- 
structing sewers. 

THE   DISTRICT. 

The  size  of  the  district  depends  largely,  of  course,  upon  the  topography 
and  its  location  with  reference  to  a  general  outlet  In  a  city  like  ours, 
where  the  elevation  does  not  exceed  thirty  feet  above  the  bay,  the  districts 
are  nearly  all  small,  and  to  define  them  is  an  easy  task.  A  simple  way  has 
been  to  build  a  main  sewer  up  each  street  that  runs  to  the  bay,  with  laterals 
to  the  center  of  the  blocks  on  each  cross  street  As  far  as  practicable  this 
has  been  done.  In  a  portion  of  the  town  a  rocky  ridge  extends  parallel 
with  the  bay  shore,  some  fifteen  hundred  feet  from  it  This  ridge  is  as  high 
or  higher  than  the  land  lying  back  of  it  To  cut  a  main  through  this  ridge 
at  each  street  deep  enough  to  drain  the  region  back  of  it  would  be  an  expen- 
sive arrangement  It  has  been  found  best  therefore,  because  more  econom- 
ical, to  combine  several  streets  back  of  the  ridge  into  one  district,  and  cut 
but  one  main  through  it,  draining  tlie  balance  of  the  ridge  and  the  territory 
below  it  with  shallower  sewers.  The  main  in  this  case  is,  of  course,  larger, 
but  there  is  but  one  expensive  and  deep  cut  through  the  rock.  The  surface 
soil  is  clay ;  beneath  it  is  a  blue  and  gray  limestone  which  crops  out  at  some 
points,  and  is  some  twelve  or  fifteen  feet  below  the  surface  in  others.  There 
are  few  sewers  in  the  building  of  which  rock  has  not  been  encountered. 

Steam  drills  are  used  for  making  the  holes  for  blasting.  These  holes 
usually  alternate  from  side  to  side  of  the  trench,  and  vary  iti  depth  from  one 
foot  to  four  feet,  and  in  distance  apart  from  fifteen  inches  to  three  feet,  ac- 
cording to  the  nature  of  the^  rock.  Dynamite  is  used  almost  exclusively  for 
blasting,  being  usually  fired  with  a  battery.  A  difBculty  encountered  in  ex- 
cavating rock  in  trenches  is  that  but  one  or  two  holes  can  be  fired  at  the 
same  time,  owing  to  the.  narrowness  of  the  face,  as  it  is  termed.  While 
blasting,  the  trench  is  covered  closely  with  heavy  plank  and  timber.  Elm 
has  been  found  the  best  material  for  this  purpose,  owing  to  its  toughness. 

GRADES. 

Our  grades  in  some  cases  are  light,  though  there  arc  but  few  instances 
in  which  the  theoretical  velocity  of  flow  is  less  than  two  and  one-half  feet 
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The  actual  m.mimum  is  one  and  four-tenths  feel  per  one  huo- 
AtKti  for  a  three-foot  sewer. 

When  they  can  he  regularly  Hushed  from   hydrants  or  in  other  ways, 
fl  tighter  grades  than  these  can  be  ventured,  depending,  however,  upon 
ktho  situation.     I  believe  that  no  lighter  gsfrades  should  be  used  if  it  Is  passi- 
■  ble  to  avoid  it.     In  villages  where  the  population  is  nut  dense  and  where  its 
pgrowlh  is  slow,  such  grades  may  woi'k  .satisfactorily.     In  the  ease  of  Port 
■Clinton,  an  adjacent  town,  grades  as  light  as  one-tenth  foot  per  one  hundred    . 
W  feet  are  used,  because  no  greater  inclination  can  be  obtained,  as  the  town  is 
I  In  a  plain,  the  greatest  elevation  of  wlilch  above  the  lake  does  not  exceed 
«vcn  or  eight  feet.     The  sewer  ci>nsists  of  pipe  from  six  to  fifteen  inches 
in  diameter,  with  man-hules  at  intervals  of  two  hundred  (oct  and  catch    i 
basins  every  four  hundred  feet     The  sewer  system  has  been  in  operation 
six  years,  and  has  worked  satisfactorily.     As  there  are  no  water  works.  Ihey 
depend  upon  storm  water  alone  for  Hushing  the  sewers. 


We  admit  storm  water  into  alt  sewers  for  these  reasons:  (i)  In  rock  sucta 
Kas  we  have  the  trenching  is  the  chief  item  of  expense  in  the  construction  of 
By  combining  the  street  water  and  the  sewage  proper  therefore, 
yearly  the  entire  cost  of  an  additional  drain  is  thus  saved,  (a)  The  storm 
r  serves  the  additional  purpose  of  flushing  the  sewers.  That  it  does 
diush  them  is,  in  a  measure,  proved  bythe  fact  that  we  have  had  no  stoppages 
wbere  the  sewers  are  connected  with  catch  basins.  In  fact,  theobject  of  the 
Mparate  system  is  said  to  be  "to'couvey  the  rain  fall  to  the  sewers  and  the 
"ivage  to  the  land."  With  ns  there  is  no  necessity  for  seeking  either  of 
*  ends,  as  the  bay  is  too  large  to  be  polluted  by  this  means  and  the  sew' 
It  storili  saving. 


The  sewers  are  intended  to  be  large  enough  to  carry  the  n 
1.  together  with  the  natural  sewage.     Provision  is  mode  for  a  rainfall  of 
me  inch  in  ten  hours,  together  with  one  hundred  and  ten  cubic  feet  of  sew- 
;e  per  hour  per  acre. 

We  are  building  sewers  of  pipe,  brick  and  stone.     Vitrified,  salt-glaicd 

T  pipe  are  used  in  siies  from  eight  to  fifteer^  inches  in  diameter.     No 

■  pipe  is  now  used  above  that  siie,  from  the  fact  that  they  are  liable  to  crack 

■it)  haudhng,  and  require  so  niucb  care  in  laying  to  prevent  breaking  from 

Ihe  weight  of  fresh  filling.     Eight-inch  pipes  are  used  only  for  laterals  in 

its  not  exceeding  three  hundred  feet  in  length.     Six-inch  has  beeu 

B&ned  quite  largely  for  this  purpose,  but  as  stoppages  have  been  quite  fre- 

a  them,  nothing  smaller  than  eight-inch  is  now  used. 

E«ch  pipe  is  tested  by  sounding  and  carefully  examined  for  cracks,  de- 

n  glaxing.  softness,  roughness,  etc. 
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Any  pipe  more  than  one-half  inch  out  of  round  is  rejected.  The  pipe 
should  be  fitted  on  the  bank  and  no  chipping  allowed.  Care  is  taken  that 
the  pipe  be  laid  in  straight  lines  between  manholes. 

It  is  laid  in  sections  of  not  less  than  twenty-five  feet  before  covering^,  to 
prevent  the  throwing  back  upon  the  pipe  of  the  lower  foot  or  two  of  excava- 
tion. This  evil  practice,  to  which  the  average  contractor  is  very  prone, 
causes  mud  to  accumulate  in  the  pipes  themselves,  and  prevents  the  proper 
setting  of  the  cement  in  the  joints.  The  joints  should  be  carefully  filled  with 
pure  cement,  both  on  the  bottom  and  top. 

Six-inch  wyes,  closed  with  earthenware  stoppers,  are  put  in  so  as  to 
accommodate  buildings,  and  at  intervals  of  thirty-three  feet  along  vacant 
lots.  Pour-inch  wyes  only  were  atone  time  used  for  house  connections,  but, 
as  it  is  sometimes  necessary  to  make  six-inch  connections,  and  the  average 
citizen  prefers  that  size,  nothing  but  six-inch  is  now  put  in.  In  re-filling, 
earth  should,  of  course,  be  carefully  tamped  about  the  pipe  and  to  a  depth 
of  twelve  inches  above  it  The  balance  of  the  filling,  if  of  clay,  should  be 
tamped  or  puddled,  providing  the  street  is  to  be  used  for  traffic  When  the 
excavated  rock  is  used  for  filling,  stones  should  not  be  larger  than  twelve 
inches  in  diameter.  I  have  found  that  stone  filled  into  a  trench  in  this  way 
forms  an  arch  just  above  the  pipe  and  takes  the  weight  of  the  filling  off  from 
it  In  fact,  a  broken  pipe  in  a  rock  fill  has  seldom,  if  ever,  been  reported  by 
those  making  excavations  for  private  connection. 

BRICK  SEWERS. 

As  I  have  said,  pipe  is  not  used  for  sewers  above  fifteen  inches  in  diam- 
eter. Our  brick  sewers  range  in  size  from  two  feet  diameter,  circular,  to  thrc^e 
feet  by  four  feet,  egg-shape,  all  with  four-inch  ring.  The  circular  has  been 
adopted  where  the  flow  is  somewhat  uniform,  while  the  latter  form  is  used 
where  it  is  likely  to  be  more  variable.  The  brick  are  thoroughly  soaked  and  al- 
lowed to  drain  a  short  time  before  laying.  The  lower  half  of  the  sewer  is  built 
in  sections  of  twenty-five  feet  in  length.  Each  course  is  laid  to  a  line  fastened 
to  a  templet  ahead  and  the  finished  segment  behind.  All  filling  behind, 
whether  in  earth  or  rock  excavation,  is  done  with  mortar,  concrete  or  stone 
masonry,  no  loose  sand  being  allowed.  The  centers  for  the  smaller  size  of 
sewers  are  so  constructed  as  to  be  set  and  released  by  means  of  levers  assem- 
bled at  one  end.  By  tamping  clay  tightly  behind  the  arch  to  a  depth  of  ten 
or  twelve  inches,  the  center  can  be  immediately  removed.  The  masonry 
should  be  left  in  this  condition  until  the  mortar  has  well  set  before  re-filling 
the  balance  of  the  trench.  In  this  way  but  one  center  for  the  arch  is  neces- 
sary. In  earth,  the  excavation  is  made  just  the  shape  of  the  lower  segment 
of  the  ring.  In  rock,  the  excavation  is  made  at  least  eight  inches  outside 
and  below  the  ring  of  brick  and  then  built  up  with  concrete  or  masonry  to 
the  required  shape. 

STONK    SEWERS. 

Stone  has  been  used  for  sewers  whose  sizes  run  from  four  feet  by  five 


NOTES  ON  CONSTRUCTION  OF  SEWERS. 


95 


feet  four  inches  np  to  five  feet  six  inches  by  seven  feet  four  inches,  the  ring 
varying  from  eight  inches  to  twelve  inches  in  thickness.  The  stone  is  the 
native  blue  limestone,  often  quarried  along  or  near  the  line  of  the  sewer  it- 
self. It  makes  a  substantial  and  cheap  sewer.  We  are  now  building  one  of 
this  material  five  feet  six  inches  by  seven  feet  four  inches,  and  the  contract 
price  for  the  masonrv  is  only  $2.79}  per  lineal  foot  of  sewer,  or  abont  twelve 
and  one-half  cents  per  cubic  foot.  The  stone  are  hammer-dressed  and  are  laid 
in  substantially  the  same  manner  as  brick.  The  stone  is  more  or  less  sus- 
ceptible to  the  action  of  frost,  but,  as  it  is  nowhere  exposed  to  it  when  used 
in  sewers,  this  quality  does  not  injure  it  for  that  purpose.  Manholes  of  either 
brick  or  stone  are  placed  at  intervals  of  from  two  hundred  and  twenty-five 
to  two  hundred  and  fifty  feet,  and  at  each  change  of  line  or  grade.  They 
are  four  feet  in  diameter  at  the  bottom  and  taperjto  the  top  to  fit  a  ventilated 
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cover,  which  weighs  three  hundred  and  twenty-five  pounds.  Catch  basins 
are  of  brick  or  stone,  are  three  and  one-half  feet  in  diameter,  and  taper  to  fit 
a  stone  cap  four  feet  square.  They  are  of  the  form  shown  on  the  accompa- 
nying plan.    They  are  fitted  with  earthenware  half  traps,  and  are  plastered 
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with  nearly  pure  cement.  They  Are  always  connected  witb  the  manholes  in 
pipe  sewen.  and  have  ten-inch  pipe  connections.  They  are  so  placed  m  to 
best  receive  the  snrfoce  water  of  the  streets  and  to  flush  the  aewen.  I  pre- 
fer this  form  of  basin  to  that  form  which  allows  everything  that  washes  into 
it  to  be  discharged  into  the  sewer.  It  certainly  arrests  a  laree  amount  of 
matter  that  would  otherwise  find  its  way  into  the  sewer  to  clog  it.  The  ex- 
pense of  It^ping  them  clean  in  Sandusky  for  the  last  three  years  has  not  ex- 
ceeded Bisty-Rve  cents  each  per  annum. 


Grade  stakes  are  set  with  a  transit  along-  the  bank  o: 
twenty-five  feet  apart.  They  are  placed  from  four  to  si 
ter  line  of  the  sewer,  and  are  driven  flush  with  the  surface  of  the  ground,  so 
as  not  to  be  disturbed  by  the  timbers  used  for  covering  in  blasting  or  by  the 
shovels  of  the  workmen. 

When  the  trench  for  a  section  or  two  is  ready  for  the  pipe,  scantling  are 
placed  across  it  at  each  stake  raised  sufticiently  above  the  latter  so  that  each 
cross-piece  shall  be  the  same  distance  above  the  grade,  and  then  carefully 
leveled.  A  line  is  then  attache,!  to  them  located  over  the  center  line  of  the 
sewer  by  measurements  from  the  stakes.  The  proper  distance  is  then  laid 
off  on  a  pule  and  the  pipe  arc  rapidly  laid  by  bringing  the  mark  to  the  Une 
when  the  pnle  rests  on  top  of  the  pipe.  The  alignment  of  the  pipe  is  ob- 
tained by  using  a  plumb  from  the  horizontal  line  or  by  a  level  on  the  side  of 


the  mea.'iuring  i>ole.    There  is  no  difficulty  in  using  the  top  of  the  pipe  b 
grade  by  if  the  pipe  are  proi>crly  inspected  before  going  into  the  trench. 
As  a  matter  of  curii>sily,  I  have  here  a  specimen  cross  section  of  sewer 
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that  were  built  about  1 870.  They  were  usually  made  of  dry  masonry,  though 
mortar  was  sometimes  used.  They  have  given  much  trouble,  though  the 
grades  have  been  good,  from  the  deposits  that  accumulate  in  them,  and  by 
reason  of  the  readiness  with  which  the  sewage  and  gases  escape  through  the 
rough  walls  and  pollute  the  adjacent  space.  That  these  sewers  were  not 
intended  to  convey  sewage  is  evident  from  an  ordinance  in  force  as  late  as 
1872,  which  provides  that  no  vault  or  closet  shall  be  connected  with  any  of 
the  sewers  of  the  city. 

In  conclusion,  permit  me  to  say  that  this  work  should  be  done  under  the 
constant  supervision  of  a  competent  and  faithful  inspector.  To  prepare  elab- 
orate plans  and  strict  specifications  is  one  thing;  to  have  them  followed  as 
the  work  progresses  is  quite  another. 

Another  suggestion  is  that  none  but  licensed  sewer  diggers  be  permitted 
to  make  connections  for  private  sewers,  and  they  should  be  carefully  watched. 
Sewers  thus  built  and  taken  care  of  will  g^ve  little  trouble. 


98 


Separate  System  of  Sewers. 


BY   J.  B.  WEDDELL,    C.  E.,    (iALION. 

I  have  undertaken  in  this  paper  to  set  forth,  in  a  practical  manner,  the 
building  of  the  sewers  in  the  eleventh  sewer  district  of  the  city  of  Gallon,  O. 
What  is  contained  herein  is  more  particularly  directed  to  my  brethren  who 
are  beginners  in  the  profession,  and  who,  I  believe,  are  wanting  to  know,  not 
only  what  is  doings  but  how  it  is  done. 

Much  has  been,  and  much  may  be  said  on  the  subject  of  sewerage  and 
upon  the  different  systems.  That  I  will  leave  for  others,  and  try,  in  a  brief 
way,  to  set  out,  in  detail,  the  construction  of  our  work. 

All  but  about  3,200  feet  belongs  to  the  separate  system  (so  called),  which 
consists  of  two  lines  of  pipe  laid  in  the  same  trench,  one  for  sewerage  proper 
and  the  other  for  cellar  drainage  only,  and  was  advised  by  Col.  George  E. 
Waring. 

The  main  trunk  is  built  of  twenty-inch  sewer  pipe,  is  about  1,600  feet 
long,  has  a  fall  of  three-tenths  of  a  foot  per  hundred,  and  empties  into  Whet- 
stone creek  outside  of  the  city  limits. 

The  sub-main  is  built  of  fifteen-inch  and  nine-inch  pipe.  The  fifteen  - 
inch  receives  street  water  and  has  an  average  fall  of  one  and  five-tenths  feet 
per  hundred.  The  laterals  are  all  eight-inch  pipe,  except  one  which  is  ten- 
inch  and  eight-inch.    The  cellar  pipes  are  four-inch  and  six-inch  sewer  pipe. 

The  work  is  all  in  open  trench,  with  an  average  depth  of  ten  feet — 
greatest  depth  fourteen  feet — mostly  through  gravel  and  coarse  sand,  with 
considerable  quicksand.  Much  water  has  been  encountered,  in  some  places 
being  impossible  to  entirely  free  the  trench  from  it  when  laying  the  pipe. 
Owing  to  the  loose  nature  of  the  excavations,  the  banks  were  treacherous 
and  required  to  be  closely  sheeted  from  top  to  bottom.  The  work  was  let  to 
W.  L.  Porter,  of  Lima,  O.,  at  eighty-three  cents  per  lineal  foot  for  the 
greater  part  of  it,  and  ninety- two  cents  per  foot  for  the  balance — all  com- 
plete.    First-class  materials  and  labor  required. 

The  outlet  is  protected  by  a  wall  of  masonry  sixteen  feet  long,  eight 
feet  from  base  to  top,  and  two  feet  thick.  The  outfall  is  upon  a  bed  of  pav- 
ing made  of  block  stone  one  foot  deep  laid  upon  a  bed  of  gravel  ten  inches 
thick.  This  paving  has  a  width  of  eight  feet,  is  concave  in  form,  and  extends 
from  the  wall  to,  and  below,  low  water,  a  distance  of  about  eight  feet 

PIPE    LAVING. 

The  levels  were  placed  above  the  surface,  instead  of  in  the  bottom  of  the 
trench,  and  were  arranged  in  the  following  manner:  Two  posts,  two  inches 
square  and  about  five  feet  long,  were  driven  into  the  ground  on  each  side  of 
the  trench,  six  or  eight  feet  apart    At  a  distance  of  about  thirty-three  feet 
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:!  pair  »-ore  placed,  and  so  on  until  ooe  or  two  hundred  feet  of  the  work 
was  staked.  A  board  one  inch  thick  and  three  to  six  inche:;  wide,  with  a 
straight  edge  and  long  enough  to  reach  from  one  post  to  the  other,  was  then 
nailed  to  the  pair  at  the  beginning  or  outlet  of  the  work,  and  far  enough 
above  the  surface  to  be  out  of  the  n'ay  of  letting  down  pil>e,  the  upper  edge 
being  straight  and  level.  The  grade  was  then  run  parallel  to  sub-grade, 
from  the  top  of  this  board,  and  marked  upon  each  pair  of  posts,  and  a  board 
nailed  thereon  as  before.  A  strong  mason's  line  was  then  tightly  stretched  from 
the  lop  of  one  board  to  the  top  of  the  .ieit,  over  the  center  of  the  trench  (this 
line  was  then  parallel  to  sub-grade  line).  A  rod  or  pole  was  then  set  per- 
pendicular on  sub-grade  and  marked  where  the  line  would  cut.  After  the 
first  pipe  was  laid,  the  rod  was  placed  upon  it  immediately  back  of  the  bell 
or  socket  and  again  marked  where  the  line  would  cut  it-  This  enabled  the 
superintendent,  who  handled  the  rod,  to  direct  the  depth  of  excavation  and 
the  laying  of  the  pipe  to  a  true  grade.  As  the  cutting  increased  or  decreased 
and  the  parallel  raised  or  lowered,  the  rod  wa.s  lengthened  or  shortened,  to 
torrespind.  Notes  were  kept  of  the  length  of  the  rod  and  its  changes,  which 
was  tested  from  time  to  time. 

To  secure  the  pipe  being  laid  in  a  straight  line,  another  mason's  line  was 
attached  to  the  grade  boards  in  the  true  line  of  the  work.  A  plumb  line  was 
suspended  from  this  and  let  fall  to  nearly  sub-grade  immediately  in  front  of 
the  last  pipe  laid,  which  was  then  centered  by  this  plumb  line.  After  the 
pipe  was  fastened  the  plumb  was  raised  to  the  surface,  and  taken  out  of  the 
way  until  another  pipe  was  ready. 

The  joints  were  sealed  with  pure  cement.  The  mortar  was  placed  in 
the  socket  of  the  lower  part  of  the  pipe,  filling  it  almost  flu.sh  with  the  invert 
foraboutone-thirdof  its  circumference,  and,  on  entering,  the  pipe  was  raised 
as  high  as  the  socket  would  permit,  and  then  allowed  to  settle  in  the  mortar. 
This,  also,  keeps  the  inverts  to  true  grade.  The  remainder  of  the  joint  was 
made  in  the  usual  way,  and  finished  by  carefully  wiping  out  the  inside.  Gas- 
ket was  used  where  necessary.  I  have  in  this  way  obtained  the  best  work, 
the  inverts — the  part  most  needed,  being  well  sealed. 

The  back  hlling  was  done  with  the  best  material — mostly  sand  and 
gravel— and  well  rammed  until  on  a  level  with  the  top  of  the  sockets.  After 
twelve  or  fifteen  feel  had  been  laid,  the  laying  of  the  cellar  pipe  commenced, 
which  was  dtioe  in  the  following  manner:  A  board,  not  less  than  ten  fert 
loDg.  one  inch  Uliek,  and  six  or  eight  inches  wide  was  laid  on  top  of  the  sew- 
age pipe  in  contact  with  the  sockets  and  given  a  full,  solid  bearing  along 
its  entire  length.  Two  strips,  of  the  length  of  the  board,  one  inch  square, 
were  securely  nailed  to  tbe  upper  surface,  and  far  enpugh  apart  to  receive 
the  sockets  of  the  cellar  pipe,  and  secure  them  from  rolling  or  lateral  dis- 
placement- Sand  wa.s  filled  upon  this  board,  of  sufficient  depth  to  give  a 
foil  bearing  along  the  barrel  of  the  pipe,  letting  the  sockets  rest  upun  the 
surface  of  the  boartL  A  six-inch  pipe  required  a  board  eight  inches,  and  a 
four-inch  pipe  one  six  inches  wide. 
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All  joints  were  carefully  cemented  and  cleaned  out  in  the  manner  above 
described.  A  little  deflection  was  made  in  the  line  of  direction  as  the  lamp- 
holes  in  the  sewage  pipe  were  passed.  On  curves,  shorter  boards  were  used, 
and  the  strips,  sometimes,  left  off. 

Where  more  than  one  lateral  entered  a  manhole,  the  cellar  pipe  connec- 
tion was  made  outside.  Lamp-holes  for  ventilating  and  other  purposes  were 
placed  and  carried  up  side  by  side  with  those  of  the  sewage  pipe. 

Sealed  T's  were  placed  in  each  manhole,  to  be  used  as  a  place  of  obser- 
vation in  time  of  need.  The  line  passes  through  the  manhole  a  little  to  one 
side  of  the  channel  of  the  sewage  pipe,  upon  a  foundation  of  masonry  built 
up  from  the  bottom  high  enough  to  preserve  the  grade,  and  was  securely 
walled  in  place.  The  pipes  are  intended  to  be  entirely  separated  from  each 
other  in  their  currents,  no  sewer  gas  or  sewage  being  permitted  to  enter  the 
cellar  pipe. 

QUICKSANDS 

were  worked  in  the  following  manner:  Twelve  or  fifteen  feet  of  the  trench 
were  completely  enclosed  in  a  tight  sheeting  driven  several  feet  below  sub. 
grade,  and  well  braced.  The  sand  was  then  taken  out  a  little  below 
sub-grade,  and,  if  it  had  considerable  depth,  piles  of  two  by  six-inch  stuff 
were  driven  into  solid  bearings.  They  were  sunk  far  enough  below  sub- 
grade  and  of  sufficient  number  to  receive  and  allow  a  plank  two  by  sixteen 
inches  to  be  spiked  thereon,  and  form  a  solid  foundation  for  the  pipe.  Two 
strips  were  nailed  on  the  upper  surface,  far  enough  apart  to  receive  the  sock- 
ets and  hold  the  pipe  firmly  in  place.  Back  filling  was  of  coarse  gravel. 
Where  the  sands  were  less  than  two  feet  deep,  the  plank  was  used  without 
the  piles. 

The  sheeting  of  the  sides  of  the  trench  was  left  in,  as  the  work,  if  needed, 
could  be  reached  with  much  less  labor,  and  repairs  made  with  more  ease  than 
if  it  was  not  there.  Manholes  were  built  of  hard-burned  brick,  circular  in 
form,  eight-inch  walls,  five  feet  inner  diameter  at  the  base  and  for  five  feet 
above  it,  finished  at  grade  of  street  with  a  cast  iron  frame  and  perforated 
cover  weighing  about  three  hundred  and  twenty-five  pounds.  Paving  of 
stone  blocks  one  foot  long  and  six  inches  deep  surrounded  the  frame,  flush 
with  the  top. 

The  bottom,  except  the  channel,  was  laid  with  flagstone  three  to  four 
inches  thick  upon  which  the  walls  were  started.  The  channel  was  formed  of 
brick  or  half  pipe,  the  flagstone  resting  on  the  margin  and  securely  holding  it 
in  place.  This  flagging  foundation  had  an  inclination  toward  the  channel  suffi- 
cient that  anything  lodging  thereon  would  be  easily  washed  off.  When  the 
earth  was  soft,  the  stone  flagging  and  channel  was  laid  upon  a  plank  founda- 
tion seven  to  eight  feet  square.  They  were  placed  from  three  hundred  to 
five  hundred  feet  apart,  u«iually  at  changes  of  g^ade,  direction,  and  at  lateral 
junctions. 

Lamp-holes  were  placed  about  one  hundred  feet  apart  between  man- 
holes, and  terminated  in  a  chamber  of  masonry  at  the  surface.    This  cham- 
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IxT,  twelve  by  sixteen  inches  area  and  one  foot  deep,  is  divided  into  two 
j)arts  by  a  partition,  one  receiving  the  cellar  and  the  other  the  sewage  pipe. 
And  is  finished  with  a  perforated  cast  iron  cover.  No  connection  can  be 
liad  between  the  air  currents  in  the  pipes  until  they  have  passed  through  the 
<over.  The  walls  of  this  chamber  are  one  foot  thick  and  have  their  base  be- 
low frost  line.  No  part  of  the  weight  rests  upon  the  pipes  and  any  water 
entering  the  chamber  finds  its  way  down  the  pipes. 

A  T  for  a  hand  hole  was  placed  between  man  and  lamp-holes.  All 
places  of  connection  were  closed  with  a  vitrified  cover,  and  sealed  with  ce- 
ment. Automatic  fiush  tanks  were  placed  at  each  dead  end  (the  upper  end 
of  each  line).  They  were  built  after  the  manner  of  the  manholes,  and  have 
a  capacity  of  from  three  hundred  to  six  hundred  gallons.  All  mortar  for 
masonry  was  made  of  one  part  of  Akron  cement  and  two  parts  of  clear  sand. 
All  the  work  except  about  3,600  feet  was  located  in  the  alleys,  which  are 
sixteen  and  one-half  feet  wide. 

Now,  I  would  say  in  reference  to  this  construction,  that  I  have  always 
found  it  difi&cult  to  get  a  man  to  fill  the  specifications,  or  enough  of  them  to 
make  good  solid  work  up  to  the  quality  that  is  required.  Contractors,  as  a 
rule,  give  me  a  very  hard  name.  I  know  the  contractor  that  we  have  on 
at  the  present  time  does,  although  the  quicksands  have  bothered  him  a 
good  deal ;  yet  I  have  not  been  able  to  get  him  to  do  anything  but  about 
as  he  pleases.  We  find  great  difficulty  in  getting  things  to  go  on  as  they 
ought  to  go  on.  I  would  like  to  hear  from  my  brother  members  on  this.  I 
will  go  home  feeling  better  if  I  have  the  support  of  my  brother  members  in 
insisting  in  carrying  out  these  specifications.  I  would  be  glad  to  answer 
any  questions  I  can.         ^ 


DISCUSSION. 


A  Member — As  I  understand,  no  storm  water  gets  in  that  upper  pipe 
ataU. 

Mr.  Weddell— No,  sir ;  the  cellar  pipe  connection  was  carried  from  the 
cellar  pipe  along  the  line  of  the  cellar,  and  a  trap  there  just  before  it  enters 
the  cellar,  or  in  the  cellar,  as  the  case  may  be,  as  an  additional  safeguard. 

Mr.  Brown — Do  you  put  in  another  Hne  of  pipe  for  your  storm  water  ? 

Mr.  Weddell — No,  sir ;  we  don't  use  the  sewers  for  storm  water. 

Mr.  Judson — You  must  be  more  fortunate  than  the  average  town,  be- 
cau.<;e,  ordinarily,  take  a  town  where  the  territory  is  level,  or  almost  level, 
and  it  is  quite  a  serious  problem  how  you  will  get  rid  of  the  storm  water. 
We  have  to  carry  it  a  long  ways  some  times.  S^jmetimes  we  have  to  carry 
it  several  blocks  before  we  can  discharge  it  into  a  creek  or  body  of  water 
where  we  can  get  rid  of  it,  and  it  is  as  much  work  to  take  care  of  the  storm 
water  as  to  drain  the  cellars. 
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Mr.  Weddell — The  object  of  this  system  is  to  be  able  to  put  it  in  in 
places  that  are  not  able  to  build  the  combined  system.  This  does  not  cost 
very  much,  and  it  is  a  means  of  conveying  the  sewage  away  from  the  prem- 
ises, and  the  storm  water  takes  care  of  itself.  Of  course,  if  we  had  very 
V  heavy  grades  in  places  where  washes  would  occur  in  streets,  it  would  be 
better  to  drop  it  into  the  sewer  and  carry  it  off  that  way ;  but  the  object  of 
this  system  is  to  enable  the  sewage  to  be  carried  away  at  a  price  which  the 
people  are  able  to  pay  for  it  That  is  one  objection,  in  some  places,  where 
they  put  in  the  combined  system,  is  the  tax  placed  upon  the  property. 

Mr.  Davisson — What  is  the  difference  in  elevation  between  your  two 
pipes? 

Mr.  Weddell — The  difference  of  elevation  is  just  simply  the  height  of 
the  pipe  from  which  it  is  laid. 

Mr.  Davisson — The  one  is  laid  just  above  the  other  ? 

Mr.  Weddell — Yes,  sir ;  one  is  laid  here,  and  a  board  on  that,  and  an- 
other pipe  right  on  here. 

A  Member — Is  not  the  weight  of  this  all  concentrated  upon  the  sockets 
of  your  lower  pipe  ? 

Mr.  Weddell — This  is  all  packed  and  filled  full  of  dirt  even  with  these 
sockets. 

Former  Speaker — So  that  the  pipe  does  not  rest  wholly  upon  the  socket 
of  the  lower  pipe  ? 

Mr.  Weddell — No,  sir ;  it  is  all  filled  up  with  dirt. 

Mr.  Wickenden — In  making  your  house  connections  do  you  insist  on 
ventilations  ? 

Mr.  Weddell — Yes,  sir. 

Mr.  Wickenden — Well,  if  the  cellar  drain  was  ventilated  in  the  same 
manner  as  the  house  drain,  why  should  there  still  be  a  necessity  for  the  cel- 
lar pipe  ? 

Mr.  Weddell — For  this  reason :  You  take  the  trap  that  traps  the  cellar, 
and  it  usually  is  unsealed  by  evaporation ;  it  is  not  at  all  times  that  you 
have  water  passing  out  of  the  cellar  to  keep  the  trap  sealed ;  that  leaves  an 
opening  there,  and  if  you  are  connected  with  the  sewer  the  sewer  gas  enters 
the  cellar ;  the  object  is  to  keep  all  sewer  gas  out  of  the  cellar.  The  air  in 
the  cellar  is  usually  warmer  than  outside,  and  sometimes  warmer  than  it  is 
in  the  sewer,  and  that  makes  a  good  place  for  a  draft.  I  believe  the  history 
of  the  evils  of  that  kind  of  work  is  that  there  has  been  more  trouble  occa- 
sioned from  sewer  gas  getting  in  the  cellars  and  basements  than  in  any 
other  way. 

A  Member — It  seems  to  me  there  is  another  plan  that  will  obviate  that 
and  not  require  the  two  pipes,  and  that  is  a  plan  I  have  adopted:  I  think  in- 
stead of  having  a  cellar  drain  have  no  cellar  drain  whatever ;  do  not  have 
your  cellar  connected  with  anything,  but  absolutely  shut  off  from  a  drain ; 
but  put  a  drain  entirely  around  your  building  outside,  clear  below  the  bot- 
tom of  your  cellar ;  that  prevents  any  water  getting  into  your  cellar,  and  you 
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|)Ut  in  Iwn  pipes,  and 
from  sewer  yas  whiit- 
;r  had  any  Irouble. 
always  till  righl,  but 


hive  nu  cotmectioQ  whatever.  It  is  cheaper  than  tt 
you  ore  alisolutely  exempted  from  any  eontaniinatioi 
r,     I  have  that  in  my  own  house,  and  we  have  ne- 

Mr.  Woddell— That  wouid  do  if  your  siih-soU  i 
that  is  not  always  the  case, 

A  roember — You  must  have  some  outlet  for  your  drain, 

Mr. The  outlet  goes  into  the  sewer. 

Mr.  Weddell— How  would  you  do  when  it  comes  up  in  the  bottom  ? 

Mr. The  drain  outside  is  lower  than  the  bottom  of  the  cellar.     It 

is  entirely  below  the  basement  of  your  cellar— probably  from  six  inches  to  a 
fool  lower,  so  that  your  cellar  is  perfectly  dry  and  no  connection  with  any 
ilrAin  or  opening  into  the  sewer.  Afy  own  house  is  the  only  one  that  I  knew 
of  constructed  in  that  way.  I  know  of  some  since  constructed  in  that  way, 
a  regular  tile  drain  put  around  the  house  about  a  foot  lower  than  the  cellar. 
No  additional  cellar  drain  is  needed. 

A  Jdember — Wouldn't  it  come  back  from  the  main  sewer  into  it  ? 

Mr. No ;  we  have  the  sewer  lower  than  your  cellar,  so  that  there 

is  no  tendency  to  come  back  in  there*  there  is  more  or  less  ground  drainage 
which  goes  into  this  pipe,  aod  it  has  a  tendency  to  keep  it  clean. 

Mr.  Weddell — I  would  like  to  hear  from  other  members  on  the  subject 
1  asked  about  a  while  ago — how  you  get  along  in  puttiiig  in   the  work  with 

A  Member — Mr.  President,  in  the  first  place,  I  have  always  made  it  a 
point  lo  have  a  competent  fellow  on  the  ground  for  inspector ;  that  is  one  of 
the  first  conditions.  If  he  does  not  attend  to  his  business,  turn  him  off  and 
get  another  one.  that  is  the  first  thing,  and  I  have  not  in  my  experience — 
the  contractors  may  be  a  ttttlc  better  up  my  way  than  in  other  sections  of  the 
country — had  any  serious  difficulties  with  them.  When  they  first  start  out 
on  a  job,  you  usually  have  some  trouble  with  them  tor  aweek  or  two.  Once 
in  a  while  there  is  a  man  who  knows  more  about  it  than  you  do.  He  can 
find  a  great  many  ways  in  which  he  can  save  himself  money,  and  he  thinks 
it  would  be  just  as  good  to  the  city,  and  it  takes  some  time  to  convince  him 
to  the  contrary  occasionally,  but.  aside  from  that,  I  have  bad  no  dithculty 
with  them.  The  main  expense  in  our  sewersis  getting  the  trenches  opened. 
We  have  no  quicksand.  We  don't  know  what  it  is  up  there.  After  the 
drainage  is  open,  the  cuntraotor  is  so  happy  to  think  he  has  got  it  out  that 
to  spend  a  little  more  time  in  laying  the  tile  is  not  much  of  an  item.  We 
have  not  much  trouble  in  that. 

Mr,  Davisson — There  is  one  matter  1  wanted  tospeak  about  in  regard  to 
the  Dayton  sewers.  Now,  I  was  siieaking  to  the  city  engineer  of  Dayton, 
and  be  said  this;  that  when  the  gas  pipes  and  the  water  pipes  anil  all  that 
class  of  pipes  was  laid,  no  record  was  ever  kept  in  the  city  engineer's  office. 
to  that  when  they  went  to  work  on  the  sewers  over  there,  the  engineer  who 
liu  charge  of  the  sewers,  told  me  that  he  went  to  work  and  staked  out  the 
rers  so  as  to  avoid  all  these  pipes  as  nearly  as  they  could  remember.  They 
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had  no  references  whatever  to  the  lot  hnes  of  these  old  pipes  put  in  or  to  the 
curb  lines,  and  the  result  was  that  he  hadn't  a  sewer  in  the  to;^^  but  what  it 
was  under  some  of  these  pipes,  and,  if  they  had  a  cave-in,  the  gas  pipes  would 
be  mashed  in,  or  else  they  would  have  to  swing  them  up  some  way.  I  think 
it  should  be  avoided,  and  it  should  be  urged  on  city  councils  of  every  city  to 
have  a  complete  map  of  these  things  and  have  them  kept  in  the  city  engin- 
eer's office.  They  would  avoid  all  that  trouble.  I  am  confident  these  peo- 
ple will  lose  a  greal  deal  more  money  in  that  work,  by  having  their  pipes 
damaged,  than  if  they  had  had  the  city  engineer  to  have  laid  out  the  work 
for  them,  and  had  a  complete  record  kept  of  the  exact  distances  ever>'  pijx; 
laid  in  the  streets  was  laid  from  the  curb  line,  then  they  would  have  had 
none  of  this  trouble  at  all.  I  would  like  to  ask  if  that  is  the  case  in  other  cit- 
ies. 

A  Member — I  would  say  that  in  the  sewerage  of  East  Liverpool  that 
there  are  in  some  of  the  streets  as  many  as  five  natural  gas  lines,  besdes 
artificial  gas  that  was  put  in  before  natural  gas,  making  six  lines  on  some  of 
the  streets.  It  became  necessary  in  that  city  to  put  a  great  many  of  the 
sewers  in  the  alleys,  which  is  oftentimes  a  very  good  practice.  But,  in  re- 
gard to  a  record  of  all  the  pipes,  there  should  be  insisted  on  a  careful  and 
accurate  map  of  every  city  improvement,  where  water  works,  sewerage  or 
gas.  or  any  other  kind  of  pipes.  New  York  has  beeh  experimenting  with 
that  problem,  which  is  now  before  them,  for  a  longtime,  and  they  have  now 
just  the  difficulty  that  has  been  spoken  of.  You  will  sometimes  see  a  map, 
published  in  the  Engineering  News,  showing  the  confusion  of  pipes  at  these 
street  crossingfs.  I  will  say  that  East  Liveq><x)l  first  put  in  the  separate  sys- 
tem, which  he  thinks  was  first  put  in  at  Dayton. 

Mr.  Weddell — I  would  like  to  have  the  experience  of  anyone  on  the  work- 
ing of  quicksands. 

Mr.  Hoover — If  Brother  Seitz  is  not  here  and  there  are  no  quicksand 
men  to  answer  the  gentleman's  question,  I  would  like  to  hear  from  Brother 
Strawn  on  his  troubles  al>out  recording  surveys  and  whether  it  is  at  an  end, 
and  what  the  result  has  been.  I  would  like  to  hear  from  him,  if  there  is  an 
interregnum  in  the  business  now  to  allow  it. 

This  matter  of  Mr.  Strawn's,  together  with  some  discussions  that  were 
accidentally  omitted  in  their  projK*r  order  following  t^e  pajxirs,  will  l)e  found 
at  the  end  of  the  report. — [Ed. 


PcriiKinent  Dniina'ie. 


Tlw  praclicabilily  of  Jrainnge  of  land  for  agricultural  and  ottier^t^^ 
puses  bus  lung  since  ceased  to  be  a  ([ueslion  by  all  civilized  nations,  am" 
iBighl  refer  to  the  edict  of  Ihe  Creator,  on  the  third  day  of  creation,  ai 
SMiitst  eiample  of  the  necessity  for  the  separation  ot  water  and  land. 

As  the  population  of  a  country  hns  become  more  dense,  the  necessity  for 
■be  drainai^e  of  the  more  uofavur<.<d  portions  became  apparent,  and  as  "ne- 
wssily  is  the  mother  of  invention,"  the  good  work  was  begun.  Although 
^r  notions  of  drainage  were  crude  at  lirst,  our  ancestors'  efforls  w 
'"^'^ed  dure  or  less.  Uarked  iniprnvemeuts  have  been  made  from  time  to 
""'^^  The  system  of  dykes  and  drains  uf  HoUand  has  produced  one  of  the 
■""St  ferdle  and  populous  districts  of  Europe.  But  the  Romans  were  prob- 
*^y  Ihe  first  to  employ  covered  drains.  These  were  formed  of  wood  or 
^*r  stibstance,  and  were  higb)y  praised  by  Roman  agricultural  -n-riters, 
J>*iogress  of  covered  drains  had  been  very  slow  until  about  the  middle  of 
■I"*  c«)]tury,  when  it  was  reduced  to  a  system,  in  England,  by  a  Mr.  Smith, 
of  DeanstOQ.  From  this  time  to  the  present,  rapid  strides  have  been  made 
in  the  useof  under  drains.  These  were  uol  at  first  constructed  with  carthen- 
*>■*.  tut  with  wood,  brush,  straw  or  stone. 

1*lie  tendency  in  drainage  has  been  for  the  lost  quarter  of  a  century  tu- 
^fds  permanency,  and  so  far  as  the  smaller  drains  are  concerned  the  object 
ba&been  pretty  well  attained.  The  drainage  of  small  areas  is  well  under- 
Wood  in  many  localities  in  this  country,  but  could  be  greatly  improved  if  at 
It  the  smaller  outlet  ditches  were  constructed  in  a  more  permanent  man- 
ner. It  is  the  objeut  of  this  paper  to  chiefly  treat  of  these  smaller  outlet 
ilrainB,  varying  in  length  from  one  to  tbree  or  four  miles,  or  of  still  greater 
teagtta,  owing  to  circumstances.  The^e  may  be  placed  under  two  classes; 
First— Tho'-e  which  empty  into  streams  or  outlets  which  do  not  afford 
soffirient  outlet  without  improvement. 

Second' — Those  which  empty  into  streams  which  afford  sufficient  outlet 
nrilbout  improvement. 

With  Ihe  first  clas.i,  nothing  of  a  permanent  nature  can  Ire  dune  tmtil  a 
good  outlet  is  secured.  Thlti  must  be  had  at  almost  any  cost,  unless  we  are 
0titl  coutected  with  the  good  old  wav  of  ■'digging  out  the  fall  in  the  upper 
course  of  the  stream"  every  three  or  four  years.  But  with  a  view  to  permn- 
-pency  and  economy,  this  main  outlet  tnust  be  made  one  good  and  grand  im- 
provemenL  In  doing  this  we  must  consider  the  factore  of  straigblnoss. 
^ptb,  witltb,  flare  of  banks,  and  the  removal  of  excavated  earth,  is  well  a 
b  portions  of  banks  likely  to  slide  i  ntci  the  ditch,  to  such  distance  as  ti 
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fcetvre  the  best  TtsSiis.     Each  fA  tbew  iatban. 

Ijettenseot  ^4  the  octlet,  mcst  be  duly  s£3<iied  wxdi  a 

f'iT  th»  octiet  'A-il!  c«t  v^fDethin^  and  mast 

few  years.     It  must,  and  wilL  stand  fc^  many  ]B«azv  if 

and  care^I  for.     Having  secured  a  good  ootlet  f< 

an^i  Natnre  having  pr^/vi'Ied  ns  outlets  for  those  of 

tbf/ald  nt/w  devise  some  means  to  construct  tbeie 

manner  as  to  get  rid  of  the  constant  clramng  oct  of 

farm  drains.    The  latter  ah'^uld  ilow  freely  throaghoct 

all  the  time.      The  mouths  of  tile  drains  shooki  not  be 

water,  f/r  In-  sediment  allowed  to  accumnlate  in  the 

of  water  in  drains  for  e%*en  a  few  hours  may  servxisly  tsji 

destroy  a  growing  crop.     Evidently,  to  avoid  this  cafaumsr. 

be  deep  enough  and  have  sufficient  fall  to  convey  the 

reaches  them  to  the  larger  outlet  mentioned  above. 

The  instruction  of  these  smaller  ditches,  so  as  to  secmc  the  proper 

depth  and  fall,  will  often  require  deep  catting,  as  the  natand  fiill  is  often 

greatest  at  or  near  the  outlet,  and  as  deep,  open  drams  are  eapensii«  and 

re^iuire  constant  attention  to  keep  them  free  from  obstmctiofis  'too  mcner- 

r/us  to  mention,"  we  must  overcome  these  obstacles  in  another  vmv.     The 

use  of  tile  or  sewer  pipe  would  certainly  overcome  many  of  the  objecliuos  to 

ripen  drains.  The  depth  wuuld  be  always  the  same.  The  capacity,  when 
properly  c^^nstructcd,  wrmld  be  a  constant  quantity.  The  sediment  vould 
be  reduced  Uf  a  minimum. 

But  there  are  s«jme  objections  to  tiling  or  sewering  these  drains.  The 
first  and  greatest  of  all  is  the  cost  of  tile  or  sewer  pipe.  The  incapacity  to 
carry  all  the  water  at  certain  times  and  other  smaller  objections  wiU  be 
raised.  The  expense  of  tile  or  pipe  will  x-ary,  of  conrse,  with  the  size  of  the 
pipe,  not  exactly  in  prr>portion  tf>  the  squares  of  their  diameters,  the  larger 
being  the  cheaper,  according  to  capacity,  as  may  readily  be  seen  by  examin- 
ing price  lists  of  sewer  pipe  c^^mpanies.  But  would  it  not  be  better  to  in- 
crease the  cost  of  the  improvement  considerably  than  to  be  constantly  over- 
hauling the  old,  sluggish  watercourse  and  running  the  risk  of  losing  a  crop 
every  few  years?  By  increasing  the  depth  we  will  increase  the  capacity  so 
that  the  pipe  need  not  be  so  large  as  if  laid  at  the  usual  depth  of  open  drains. 
Let  the  pipe  be  laid  from  one  to  three  feet  deeper  than  the  usual  depth  of 
these  open  drains,  thereby  allowing  the  farm  drains  to  tlo^v  freely  all  the 
time.  In  case  of  an  unusually  heavy  rainfall,  the  water  might  possibly 
gather  in  faster  than  the  pipe  could  discbarge  it,  forming  a  head  of  a  foot  or 
more  of  water  for  a  short  time.  But  the  pressure  created  b}*  this  head  will 
increase  the  dow  of  water  and  have  a  tendency  to  remove  all  silt  that  may 
be  deposited  in  the  pipe,  leaving  the  drain  in  as  good  or  even  better  condi- 
tion than  before  such  Hood.  There  can  usually  be  to  advantage  a  shallow, 
open  drain  left  over  or  near  the  tile  drain.  This  can  be  formed  as  the  case 
may  re(iuire  as  to  depth  and  slope  of  banks,  but  usually  should  be  from  one 
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^o  three  feet  in  depth,  with  banks  sloping  so  as  to  be  easily  crossed  with 
■^wagon.  mower  or  plow. 

The  aggregate  amount  of  cost  of  location  and  the  amount  of  time  spent 
"m.  n  attending  hearings  and  sales  will  be  no  trivial  sum  in  a  period  of  twenty 
^r  twenty-five  years. 

In  the  Improvement  of  watercourses  of  the  Rrst  clas<;  as  arranged  above, 
■Mio  attempt  should  be  made  in  piping  until  a  good,  deep  outlet  is  secured,  or 
-•here  will  be  a  demand  in  a  few  years  for  the  removal  of  pipe  from  the  ditch 
.^md  the  annihilation  of  the  engineer,  commissioners,  etc.,  etc. 

In  the  improvement  of  either  class  of  drains  with  pipe,  the  more  serious 
snistalces  that  can  be  made  will  consist  in  the  want  of  fall  and  depth,  im- 
2>roper  care  in  placing  pipe  and  back  filling,  and  the  neglect  of  the  engineer 
io  properly  overseeing  the  work  as  it  progresses. 

Each  locality  has  its  own  peculiarities,  and  has  to  be  studied  carefully 
l>y  the  commissioners,  engineer  and  parties  interested  l>efore  any  final  decis- 
£oiu  are  made. 

The  truthtfulness  of  the  trite  expression  that  "anything  that  is  worthy 
f>f  being  done  is  worthy  of  being  done  well"  has  been  demonstrated  to  our 
full  satisfaction  many  times.  It  has  become,  as  it  were,  an  axiom  or  a  motto 
«>n  which  our  eyes  should  ever  be  focused,  and  that  which  Qlls  the  require- 
■aients  for  which  it  was  created,  with  the  least  objections,  for  the  greatest 
length  of  time,  is  the  best,  whether  it  is  the  paving  of  jLbi^h.streRt  or  the 
dinning  of  the  swamp  lands  of  Ohio. 


■^,'»^ 
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Lecture  by  Professor  Orton,  State  Geologist. 


On  Wednesday  evening,  as  per  programme,  the  members  and  a  large 
number  of  visitors  were  highly  entertained  by  Prof.  Orton's  lecture,  entitled 
"Stored  Power  of  the  World,"  which  he  requested  the  society  to  kindly  re- 
frain from  publishing.  At  its  conclusion  the  following  short  discussion  arose 
which  has  some  points  worthy  of  preservation. 

Mr.  Wickenden — Mr.  President,  if  the  Professor  will  kindly  allow.  I 
would  like  to  ask  a  question  which  suggested  itself  to  my  mind  as  I  listened 
to  this  very  able  effort,  and  that  is,  whether  it  will  be  possible  in  the  Pro- 
fessor's opinion  to  restore  the  arid  plains  to  a  condition  that  shall  conduce  to 
man's  comfort? 

Prof.  Orton — By  artesian  water. 

Mr.  Wickenden — By  the  spreading  out  of  vegetation? 

Prof.  Orton — That  all  depends  upon  water,  and  that  is  the  engineer's 
work  to  bring  the  water,  and  then  the  rest  will  come. 

Mr.  Bo  wen — Mr.  Chairman,  it  occurs  to  me  that  discussions  are  a  little 
out  of  order  just  now,  but  I  do  feel  that  it  is  due  the  Professor  to  tender  him 
a  vote  of  thanks. 

Prof.  Orton — Oh,  no,  gentlemen ;  I  am  one  of  you. 

Mr.  Bowen — I  make  that  motion. 

The  motion  was  seconded. 

The  Chair — That  vote  will  be  one-sided.     Those  in  favor  will  say  aye. 

The  motion  was  carried  unanimously. 

The  Chair — Are  there  any  questions  that  any  of  you  would  like  to  ask 
the  Professor? 

Mr.  Wickenden — Can  we  estimate  the  time  since  these  wonderful  forces 
were  stored  up? 

Prof.  Orton — The  age  of  coal,  for  example? 

Mr.  Wickenden — Yes. 

Prof.  Orton — Not  very  well  in  periods  of  years.  We  know  where  it 
comes  in  in  the  geological  scale,  but  whether  it  is  ten  million  years  or  five 
million  years  or  twenty  million  we  cannot  say.  It  is  safe,  however,  for  us  to 
conclude  it  goes  back  a  good  while. 

Mr.  Wickenden — And  petroleum? 

Prof.  Orton — The  great  deposits  <jf  petroleum  are  older  than  coal.  The 
petroleum  of  the  Caspian  region  comes  from  later  rocks,  probably,  but  our 
own  Pennsylvania  and  Ohio  oils  lie  far  below  the  coal.  The  Trenton  lime- 
stone is  a  mile  below  the  coal. 

Mr.  Wickenden — Docs  England  know,  with  any  very  great  degree  of 
accuracy,  the  extent  of  their  coal  field  u.:der  the  ocean? 

Prof.  Orton — No,  sir;  there  is  some  possibility  there.  Some  late 
operations  have  been  made  of  extension  over  towards  the  German  ocean 
that  are  quite  hopeful.      But  digging  coal  several  thousand  feet  under  the 


you  have  tti  stay  on  the  shore  to  get 
s  only  how  to  get  it.  Captain  Erics<ion 
1  a  more  perfect  engine  than  the  steam 
to  use  until  fuel  got  scarce. 

spoke  of   as  enriching  their   land 
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^^  is  quite  expiensive  work.  And  then  the  temperature  rises  as  you  go  dowl 
A  Memlier — The  electric  mining  machine? 

Prof.  Orton— Yes,  sir;  that  haagreat  possibilities.  I  am  sure  that  I  bavs  1 
^  done  anything  tike  justice  to  that  side.  Water  power  can  be  traosmitted  J 
^*aler  power  turned  Into  electricity  and  transmitted  in  that  way.  A  great  l 
"**1  B  bein^;  dfjne  now  that  is  going  to  be  a  great  advantage.  The  water  ] 
(■"IWr  of  Niagara  is  equal  to  all  the  steam  engines  in  the  world,  but  we  ar 
*"  able  to  get  much  out  of  it  yeL 

A  Member — I  suppose  you  are  aware  that  an  attempt  is  being  made  t 
"Ulue  a  part  of  it. 

Prof.  OrtoQ — Yes,  sir.     Of  con 
'*e  tides.    There  is  power  enough ; 
"^tfJ  \vhen  he  died  the  solareagine  was 
I   "'Srine.  but  it  would  not  be  brought  in 
.  14r.  Wickenden — These   monks   y 

*»oijv  do  they  do  that? 

I*rof.  Orton — They  keep  qutte  a  herd,  and  these  garden  tracts  are  grow- 
.'  S  rich,  perhaps  at  some  expense  to  the  other  tract  They  have  quite  a. 
*"*~^'e  tract  of  garden,  and  it  is  the  fiaeat  I  ever  saw.     There  are  a  number  of 

Air.  Strawn^Aro  they  seeking  to  enrich  their  grounds  by  the  utilization  ] 
=*v»<;h  crops  as  feed  largely  upon  the  atmosphere  ?  Did  you  notice  that  ? 

I'rof.  Orton — No;  I  don't  knowas  they  have  much  of  the  philosophy  of  i 
^*^"~«t:tilture.  but  they  have  a  good  practice  that  tliey  have  imported  princi-  I 
'*'*-'^ly  from  the  old  world. 

JIl.  Member— Isn't  that  attriOutable  to  anolhiir  matter  ?    That  they  have  J 
S~»"«:!at  deal  of  labor  that  is  used  there  that  is  paid  for  by  some  one  else  ? 

Prof.   OrtoD — They  do  all  their  own  work ;  not  a  dollar  is  paid  out.'ude. 
'•*=:y  spend  all  their  time  in  that  garden  aud  the  farm  labor.    All  of  their  J 
^*"'"'*rl<  is  done  by  themselves. 

A  Member — How  many  are  there  of  them  ? 

Prof.  Orton — Well  the  iiumlier  is  not  large  now;  the  number  is  rather 
*"  ixiconstant  thing.  There  are  perhaps  twenty,  or  thirty  or  forty  of  them. 
"•^^  y  have  a  large  pil>i  of  buildings,  but  they  have  been  in  more  prosperous 
tirn^s  in  the  past. 

A  Meraber— Are  there  any  contributions  from  the  outside  ? 
Prof.  Orton — No;  1  think  not.     They  are  quite  rich.     They  have  noble-    | 
S**:tl  from  Europe — Italy  and  France,  who  have  come  over  and  left  fortunes   j 
l"ttem- 

A  Member — It  strikes  me  that  that  is  the  secret  of  the  great  nchness  of  i 
iliUsoil,  That  they  have  a  vast  amount  of  labor  there  that  is  supportod.  j 
(rnm  the  outside,  and  probably  if  the  labor  applied  to  that  soil  was  paid  for  ] 
tn  the  ordinary  way  it  wouldn't  pay. 

Prof.  Orton— I  don't  lielicvc  in  the  system  much.     1  object  t 
proper  inferences  being  drawn  from  it  also. 
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Improvement  and  Protection  of   Domestic    Water 

Supplies. 


BY   J.    B.    STRAWN,    C.  E.,    SALEM. 

In  the  maiD,  the  substance  of  this  paper  is  an  effort  to  fulfill  a  promise 
made  to  this  society  three  years  ago,  which  promise  grew  out  of  a  discussion 
on  the  self-purification  of  running  water  in  rivers  and  streams.  At  that  time 
it  was  my  purpose  to  go  into  an  investigation  of  the  pollution  of  our  rivers 
and  streams  which  were  used  or  available  for  water  supplies.  Upon  more 
mature  reflection  and  consideration,  the  theme  broadened  and  expanded  un- 
til it  took  on  new  phases,  form  and  conditions.  New  questions  presente<l 
themselves  for  solution,  or,  at  least,  for  like  consideration.  If  it  seemed  de- 
sirable to  make  an  examination  of  our  rivers  and  streams,  as  regards  their 
pollution,  why  not  also  make  an  examination  of  our  lakes,  ponds«  springs 
and  wells,  used  for  domestic  purposes?  The  facts  as  regard  the  pollution  of 
a  majority  of  our  city  water  suppUes  seemed  quite  evident  from  an  examin- 
ation of  the  mass  of  testimony  deduced  from  the  thousands  of  analyses  of 
our  city  water  supplies.  And  so  far  as  testimony  has  been  collected  concern- 
ing our  domestic  supplies  furnished  by  the  ordinary  dug  wells,  scarcely  more 
can  be  said  in  their  favor.  Having  no  difficulty  in  determining  the  fact  that 
our  domestic  water  supplies,  both  private  and  public,  are,  in  large  measure, 
contaminated,  and  dangerously  so.  the  next  step  should  be  to  seek  a  rem- 
edy, viz. ,  to  improve  the  supplies  where  they  were  polluted,  or  else  abandon 
them.  But  to  improve  our  domestic  water  supplies  would  scarcely  be 
enough ;  the  water,  when  improved,  or  made  potable,  should  be  protected, 
and  kept  so.  Hence,  our  title  takes  the  dual  form — improvement  and  pro- 
tection of  our  domestic  water  supplies. 

Having  stated  the  subject  under  consideration,  it  may  not  be  out  of  place 
to  define  what  is  meant  by  a  domestic  water  supply.  The  generally  accepted 
definition  would  be :  Water  used  for  drinking,  cooking  and  general  culinary 
purposes. 

No  greater  boon  can  be  conferred  upon  a  home,  community  or  city  than 
a  bountiful  supply  of  pure,  wholesome  water.  To  obtain  such  a  supply  is 
worthy  the  best  efforts  and  highest  aims  of  the  engineer,  the  most  refined 
analyses  and  examinations  of  the  scientist,  the  broadest  and  most  compre- 
hensive views  of  the  philanthropist,  and  the  best  judgment  and  wisdom  of 
the  statesman. 

To  protect  such  a  supply  and  maintain  it  in  its  purity,  requires  the  con- 
stant vigilance  of  the  sanitarian.  He  must  know  every  watershed,  nay,  he 
must  know  every  square  rod  of  the  surface  which  contributes  its  share 
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towanls  our  ideal  water  supply,  lest  it  become  a  source  of  pollution  and  dan- 
ger, instead  of  a  purilier  and  vitalizer  to  the  water  supply.  Every  lake,  pond, 
river,  stream,  spring  and  well  must  l>e  caretuiiy  and  fret[uectly  oliserved. 
examined,  guarded,  protected  in  the  fullest  sense.  System 
shindd  be  made  at  regular  intervals  ofrall  our  public  water  supplie: 
gle  test  should  suffice  for  any  water  supply. 


Prom  an  examination  of  our  country,  it  is  very  manifest  that  wells  moat 
f  continue  to  be  the  principal  sources  of  our  rural  domestic  supplies,  and  when 
tbe  locations  ore  favorable  and  the  wells  are  properly  constructed  they  sup- 
ply the  best  and  purest  waters  it  is  possible  to  furnish.     Doubtless  the  best 
o  far  found,    for  domestic  purposes  are  the  driven  and  tbe  drilled 
wcUs,     Could  this  system  only  be  adopted,  it  would  be  a  great  improvement 
I  over  the  ordinary  wells  as  now  found  and  familiar  to  all. 

There  are  very  few  wells  of  the  olden  type  that  will  not  readily  admit 
K  stirface  drainage,  and,  in  very  many  cases,  verram  and  small  animals  along 
'   with  household  waste.     Where  such  wells  are  found  there  is  danger.     It  is 
to  be  regretted  that  greater  care  and  attention  has  not  been  paid  in  procur- 
ing and  maintaining  purer  well  water  supplies.     The  manifest  carelessness 
in  this  matter  in  many  ca.'^es  seems  almost  criminal. 

Quite  recently  a  portion  of  the  city  of  Salem  was  visited  with  typhoid 
fever.  The  health  officers'  journal  has  the  following  entry:  Numberof  fam- 
ilies in  which  typhoid  fever  occurred,  ten;  numburof  cases,  sixteen;  number 
□f  deaths,  four. 

The  physical  surroundings  in  this  neighborhood  cast  strong  suspicion  on 
the  well  water  used  by  these  families.     The  health  officers  procured  sam- 
ples of  water  from  three  of  the  wells  where  typhoid  fever  occurred,  and  one 
f  (lample  was  taken  from  a  public  hydrant,  ami  sent  the  four  samples  to  Dr. 
I  UcCresson,  a  noted  analyst  of  water,  and  chemist  of  Philadelphia.     A  re- 
LpoTl  of  these  analyses,  with  Dr.  McCresson's  comments,   was  published  in 
I  the  Annals  of  Hygiene,  published  by  the  State  BoaM  of  Health  of  Pennsyl- 
This  re]K>rt  was  re-published  in  both  of  the  city  daily  papers.     None 
rf  the  samples,  upon  analysis,  indicated  a  first  quality  for  drinking  purposes. 
~    a  uf  the  samples  were  pronounced  unsafe  for  drinking  purposes.     The 
it  sample  was  from  the  well  on  Mr.  William  Hiddleson's  premises.     Dr. 
in  pronounced  the  water  absolutely  unfit  for  drinking  purposes.    He 
contains  urine.     The  microscope  shows  the  presence  of  membrane 
o  the  intestinal  canal  and  great  numbers  of  ciliata  *  *  *  " 
Mr.  Hiddleson's  wife  died  of  typhoid  fever  a  slwrl  time  previous  to  tak- 
g  tbe  sample  of  water  from  the  well,  which  they  liad  been  using  for  ordi- 
y  cdinary  puqioses  and  for  drinking.     I   called  upon  Mr.   Hiddleson  to 
^ther  what  facts  I  could  concerning  his  water  supply.      His  own  words 
•■1  think  tliey  have  made  a  mistake;  they  must  have  got  the  samples 
t«E  water  changed  somehow.    I  believe  that  my  well  furnishes  as  good  water 
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as  there  can  be  found  in  the  city."  T  asked,  "Do  you  continue  to  use  the 
water?"  "Certainly  we  do."  "How  deep  is  your  well?"  "About  t\i'enty- 
eightfeet;  the  foundations  were  sand,  gravel  and  quicksand."  "Just  so. 
How  far  is  your  well  from  the  old  swamp?"  "My  well  is  about  two  hundred 
feet  from  what  once  was  a  swamp,  and  it  ought  to  be  all  right  at  that  dis- 
tance." 

Several  years  ago  a  small  swamp,  possibly  less  than  an  acre  in  area, 
existed  in  this  part  of  the  city,  and  is  in  the  recent  fever  district.  This  dis- 
trict has,  from  time  to  time,  been  more  or  less  afflicted  with  typhoid  fever. 
Before  the  swamp  was  drained,  two,  if  not  three  deaths  occurred  in  a  fam- 
ily living  directly  on  the  east  side  of  this  little  swamp.  In  hot  weather  the 
stagnant  little  pool  became  very  foul  and  caused  complaint  to  be  made  by 
the  few  citizens  then  living  in  this  vicinity.  An  examination  of  the  swamp 
showed  that  a  large  amount  of  filth  had  been  hauled  and  dumped  there — 
several  dead  dogs  and  other  animals  with  night  soil  and  general  garbage.  I 
gave  levels  for  a  drain  to  carry  off  the  surface  water,  which  was  put  in  by 
the  citizeiiS  of  this  neighborhood.  After  the  draining  off  of  the  swamp,  the 
filth  contained  in  the  bottom  was  covered  with  soil.  This  drain  passed 
within  about  fifty  feet  of  where  Mr.  Hiddleson's  well  was  afterwards  put 
down.  The  well,  being  lower  than  the  drain,  which  was  ope;:  joint  tile,  and 
had  but  little  fall,  readily  received  a  portion  of  the  drainage  of  the  swamp, 
which  probably  is  responsible  for  the  quality  of  water  in  Mr.  Hiddleson's 
well.  The  death  of  a  wife,  and  right  upon  this  a  report  from  an  eminent 
authority  on  sanitary  matters,  ought  to  be  sufficient  to  condemn  a  source  of 
supply  which  pointed  directly  to  the  cause  of  sickness  and  death ;  but  no ; 
Mr.  Hiddleson  "thinks  there  was  a  mistake.  It  was  some  other  water,  not 
mine"  which  proved  to  be  "absolutely  unfit  for  drinking  purposes."  Mr. 
Hiddleson  is  a  good,  honest,  much  respected  citizen,  and  has  the  sympathy 
of  his  neighborhood  in  the  affliction  he  has  suffered. 

I  have  dwelt  somewhat  lengthily  upon  this  case,  for  the  reason  that  it  is 
a  fair  representation  of  what  exists  in  hundreds  of  other  places.  The  prob- 
lem for  solution  here  is,  How  can  such  cases  be  reached?  According  to  all 
sanitary  rules  for  judging,  here  is  a  family,  possibly  more,  who  are  exposed 
to  diseased  germs  contained  in  the  domestic  water  supply. 

The  city  board  of  health,  in  such  cases,  have  the  power  conferred  upon 
them  by  existing  laws  for  closing  this  well,  but  up  to  the  time  of  my  last 
visit  they  had  not  exercised  this  power.  Another  analysis  is  to  be  made  of 
the  water  from  this  well. 

If  a  careful  and  intelligent  sanitary  survey  of  this  single  little  district 
had  been  timely  made,  and  proper  restrictions  and  prohibitions  had  been 
rigorously  enforced,  the  probabilities  are  that  four  valuable  lives  might  have 
been  saved,  and  twelve  other  cases  averted — to  say  nothing  of  the  evil  ef- 
fects entailed  by  typhoid  fever  upon  the  victims  and  the  ner\'ous  strain  and 
exposure  of  the  nurses  and  attendants  upon  the  sick. 
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SUtisticii  Stinw  that  thiriy  thousand  people  die  of  typhtiid  fever  anatially 
■  *»  the  United  Sl*tcs.  II  is  probably  true  that  more  than  sixty  thousand  die 
•"^  «">.omilly  of  other  diseases  which  may  be  traced  to  tlie  effects  of  p<)Uuted 
"**^«»tw.  At  this  time  just  what  per  cent,  of  the  thirty  thousand  deaths  from 
'^•"i^phuid  (ever  should  be  charged  to  the  account  of  contaminated  water  sup- 
X^l  iCH  cannot  be  positively  stated. 

If  we  may  be  permitted  to  take  the  city  of  Vienna  as  a  fair  example  of 
~^^^liat  may  be  accoraplished  by  changing  from  the  sewage  polluted  waters  of 
*-■:»«  Danube  to  spring  walera.  tlie  solution  c.ay  seem  comparatively  easy. 
I  liere  quote  from  the  report  of  the  Committee  on  Pollution  of  Water  Sup- 
^:»Ues.  appointed  by  tha  American  Public  Health  Associaiiun,  in  iSSS.  The 
*~^aport  says:  '"Vieona  from  iSst  to  1874  was  supplied  by  well  water  of  an 
^■-■»:»ipure  character,  in  addition  to  a  systernatined  supply  from  the  Danube 
■^i.  ver.  During  this  period  of  twenty-three  years  the  death  rate  from  typhoid 
f  ^^ver  ranged  from  one  hundred  to  three  hundred  and  forty,  annually,  in 
^^-veTy  one  hundred  thousand  of  the  population.  In  1874  a  spring  water  was 
"■  ■«3trodnced,  and  the  death  rate  from  typhoid  fever  immediately  fell  to  fifty 
V-  ss  one  hundred  thousand.  Since  then,  by  the  distise  of  well  water,  and  the 
^%  3[teiision  of  the  new  supply,  the  rate  Cor  the  past  three  years  has  fallen  to 
■^s^leven  id  one  hundred  thousand,  and  inasmuch  as  the  sewerage  system  was 
&k:i  existence  during  the  period  of  high  death  rate,  1351  to  1S74.  the  fall  since 
«  S;4  is  oecessarily  referred  to  the  use  of  a  water  free  from  sewage.  The  fall 
■i^«i  typhoidrate  experienctd  an  interruption  in  1877.  wheo.  owing  to  the  frcez- 
S-  v:ig  of  some  of  the  sources  of  the  spring  supply,  the  water  of  the  Danube  had 
"^o  be  pumped  into  certain  of  the  supply  mains;  and  it  is  of  importance  to 
«z»"b5eive  liiat  Uie  sections  of  the  city  which  were  chiefly  affected  by  typhoid 
■^:^I>idcniic  were  those  in  which  the  Danube  river  water  was  distributed." 

The  above  showing  la  probably  the  most  remarkable  instance  oD  a  large 

s^s.^'ole  that  we  have  recorded  unless  we  take  London  in  1853-4,  at  the  time  of 

%^3ie  great  cholera  epidemic,  where,  as  one  writer  puts  it,  "a  gigantic  experi- 

■""■leiit  was  undesignedly  made  on  half  a  million   human  beings  in  London. 

X  t  so  happened  that  a  certain  district  of  the  city  was  supplied  with  water  by 

't^  -wo  rival  companies,  the  water  mains  running  side  by  side,  some  houses  tak- 

i«ig  from  one  and  some  from   the  other.      One  of   the  companies  drew  its 

"^ivater  from   high  up  the  Thames,  where  it  was  of  comparative  excellence ; 

*lie  other  drew  its  water  from  low  down  the  river,  where  it  was  profusely 

^Contaminated  with  town  drainage  and  sewage.     Among  this  population 

there  were  more  than  four  thousand  deaths  from  cholera.    A  careful  inquiry 

from  house  to  house  was   made;  the  result  was   as  follows:    In  the  houses 

t^aking  water  from  high  up  the  river  the  mortality  per  one  thousand  of  the 

population  was  thirty-seven :  in  the  houses  taking  water  from  low  down  the 

river,  where  contaminated  by  town  drainage,  tlie  mortality  was  one  hundred 

and  tliirty  ]ier  one  thousand  of  population,  the  death  rate  from  cholera  In 

the  latter  case  being  three  and  one-half  times  greater  than  in  the  former." 
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Returning  to  Vienna,  should  we  institute  a  comparison  of  their  death 
rate  from  typhoid,  it  would  be  far  greater  by  reason  of  their  change  from 
sewage  contaminated  river  water  to  pure  spring  water,  as  the  figures  stand 
three  hundred  and  forty  in  one  hundred  thousand  being  the  highest  rate  be- 
tween 1 85 1  and  1874,  as  against  eleven  in  1 886-8 7- 88,  showing  pretty  con- 
clusively that  ninety-nine  and  seven-tenths  per  cent,  of  the  typhoid  may 
fairly  be  charged  up  to  a  contaminated  water  supply. 

The  great  cities  in  Europe  are  not  exceptions  by  any  means  to  the  rule. 
A  careful  comparison  of  the  statistics  and  tables  of  mortality  kept  by  the 
health  departments  of  our  American  cities  will  show  that  our  typhoid  death 
death  rate  is  wonderfully  influenced  by  the  character  of  the  water  supply. 
Invariably'  where  other  conditions  are  similar,  we  shall  find  the  typhoid  rate 
rising  when  the  water  is  contaminated  by  drainage  and  sewage.  I  mean 
where  the  dortustic  water  supply  is  polluted  by  sewage ;  and  with  a  pure 
water  supply  typhoid  fever  is  rarely  known.  An  illustration  on  a  small  scale 
comes  to  view  in  the  village  of  Leetonia,  Ohio.  For  several  years  prior  to 
the  introduction  of  the  public  supply  of  spring  water  for  the  village,  in  1SS9, 
there  had  been  a  number  of  cases  of  typhoid  fever  and  several  deaths,  an- 
nually. Since  1889  I  fail  to  find  a  case  of  typhoid  fever  reported  by  any  of 
the  physicians  of  that  town  where  the  public  water  has  been  used.  Said  one 
of  the  doctors,  "The  town  is  alarmingly  healthy."  New  Orleans,  contrary 
to  what  might  be  expected  from  a  large  city,  with  its  location  and  physical 
surroundings,  has  an  unusually  low  typhoid  death  rate.  Since  the  city  has 
not,  and  never  had,  any  sewerage  system,  this  condition  of  health  must  l>c 
sought  for  from  some  other  source.  New  Orleans  uses  rain  water,  stored  in 
cisterns  built  above  ground,  for  drinking  puqioses,  and  here  lies  the  secret 
of  their  excellent  health.  These  citations  might  be  largely  multiplied,  but  it 
is  not  necessary ;  jwssibly  enough  has  been  produced  to  show  that  the  sew- 
age contaminated  water  supplies,  cause  almost  all  of  the  typhoid  fever,  and 
cause  several  other  diseases  which  are  closely  allied  to  typhoid :  also  a  large 
share  of  the  zymotic  diseases  may  fairly  be  charged  to  polluted  water  sui>- 
plies. 

I  will  not  dwell  longer  upon  this  part  of  our  subject.  Sufficient  has  been 
shown  from  statistics  to  suggest  to  every  thinking  mind  the  need  of  improv- 
ing our  domestic  water  supplies. 

Numerous  analyses  have  been  made  of  our  river  waters ;  very  few,  save 
those  above  our  large  river  towns  and  cities,  have  made  a  favorable  show- 
ing, and,  from  the  very  nature  of  things,  i.  e.,  the  vast  influx  of  population, 
added  to  our  own  increase, — the  utilization  of  our  rivers  for  conveyors  of  all 
of  our  city  sewage,  filth  and  garbage,  the  crowding  of  our  population  into 
our  cities,  towns  and  villages,  the  increased  facilities  for  removing  the  sew- 
age and  other  filth  from  our  cities,  directly  into  our  lakes  and  rivers  and 
larger  streams  by  water  carriage — all  combine  to  produce  impurities  to  such 
an  extent  as  to  render  our  river  supplies  in  the  near  future  wholly  unfit  for 
domestic  uses. 
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I'hu  i(iicslion  of  water  supply  is  nil  important.  Wa  must  either  prevent 
ibi;  polttiticiu  uf  (lur  rivers  and  streams  useil  for  water  supply,  or  water  muat 
ho  olttained  from  otlier  sources.  Cau  tlie  first  be  accomplished?  Can  we 
prcveul  the  polluliou  of  the  water  fonniug  our  domestic  supplies?  1  think 
pollutioa  may  be  preveiitefl  in  very  many  cases,  if  not  in  all,  and  the  sooner 
this  con  bo  done  the  bulier  rt  will  be  fur  us.  The  cummittee  was  composed 
of  five  noted  experts  nnd  doctors  in  sanitary  matters,  appointed  by  the 
American  Public  Health  Association  (and  already  meutioned),  to  report 
on  ibe  pollutioa  of  water  supphes.  I  shall  take  the  liberty  to  make  one 
more  extract  from  the  report.  The  committee  says^  "That  for  protective 
purposes  the  knowleil^,'^  that  sewage  enters  the  water  is  all  that  seems  to  Ije 
rcijutivd;  because,  where  lh«re  is  sewage  there  is  danger  of  typhoid  iafec- 
tian.  Your  committee  desires  to  give  special  emphasis  to  the  last  stated 
clause,  because  It  believes  thai  the  endeiiicily  of  typhoid  fever  in  our  cities 
Is.  in  great  piirt,  due  to  the  sewage  in  the  water  supply." 

There  can  be  little  doubt  but  that  the  purification  and  protection  of  our 
public  and  [irivate  water  supplies  from  pollution  is  one  of  the  most  important 
measures  fur  the  prevention  of  disenie.  All  of  our  domestic  water  supplies, 
whether  public  or  private,  shonid,  upon  examination,  show,  beyond  a  doubt, 
that  the  water  is  safe  and  wholesome.  No  standard  short  of  this  should  be 
tolerated  or  even  permitted  to  be  used. 

To  accomplish  this  end,  it  will  be  necessary  to  e:iercise  the  greatest  care 
in  order  to  thoroughly  know  the  watersheds  upon  which  the  rains  and  snuw 
£aJi.  which,  though  pure  before  coming  in  contact  with  the  impurities  found 
in.  on  and  atxive  the  earth,  may,  before  they  reach  the  thirsty  toiler  or  the 
(liivDestic  household,  bo  charged  with  disease  germs,  or  otherwise  polluted  to 
such  an  extent  as  to  render  them  dangerous  and,  hence,  unfit  for  a  domestic 
supply.  To  this  end  every  stream,  river  and  tribntary  should  be  systemat- 
icalty  and  eliicienlly  watched  over,  that  no  mattersof  a  polluting  nature  may 
enter  the  water,  either  directly  or  indirectly.  More  thorough  examination 
of  our  domestic  waters  should  be  made.  I'hese  examinations  should  not 
only  be  by  the  chemist,  as  hasbeenthealmost  universal  custom,  but  it  should 
inclinle  the  biological  examination  also.  Our  waters  should  be  carefully 
studied.  Yes,  their  hi'itory — natural  hLstory,  if  you  please,  should  claim  the 
attention  of  our  State  Board  of  Health  and  sanitarians,  in  order  to  know 
iDure  fully  their  true  character. 

It  is  very  gratifying  to  know  that  within  the  past  few  years  the  deter- 
mination of  the  purity  of  public  water  supply  has  been  receiving  more  care- 
lol  attention  than  formerly,  through  the  various  methods  of  examination  and 
experiments  which  have  been  made  by  scientist<:.  both  in  Eurojie  and  in 
America,  "with  a  view  of  determ'uiing  how  best  to  provide  a  supply  of  put  a- 
bio  water"  Dr.  Thomas  G.  Lee,  one  of  the  chemists  to  report  on  water 
analysis  for  the  State  Board  of  Health  for  Connecticut,  says:  "There  is  no 
practical  method  yet  known  by  which  tlie  absolute  determination  of  the 
wholesomeness  of  any  given  water  can  be  definitely  stated.     Hitherto  the 
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question  of  whether  a  g^ven  water  is  pure  or  not,  has  rested  chiefly  with 
chemist,  but  now  it  is  possible  to  secure  additional  testimony  regarding 
wholesomeness  of  water  by  means  of  the  biological  examination." 
source  of  greatest  danger  in  a  water  supply  is  from  the  entrance  of  sewage,^ 
as  the  most  virulent  pathogenic  bacteria  are  found  in  connection  with  hu 
excreta  and  the  waste  product  of  animals.     Contamination  with  swam 
water,  which  is  saturated  with  decaying  vegetable  material,  is  probably  th< 
source  of  other  noxious  forms, 

IMPROVEMENT. 

Many  of  our  public  water  supplies,  especially  our  river  supplies,  may  be 
greatly  improved  by  sedimentation,  as  practiced  on  the  large  scale  at  New 
Orleans,  St.  Louis,  and  in  a  few  other  of  our  inland  cities  upon  the  large  riv- 
ers. 

Filtration,  both  natural  and  artificial,  improves  many  of  our  waters. 
There  are  upon  the  market  some  mo^t  excellent  devices  for  filtering  water. 
Among  these  may  be  mentioned  the  National  filter,  which  is  used  in  a  large 
number  of  cities  and  in  various  manufacturing  establishments  requiring  a 
clear  water.  The  American  Filter  Company  has  a  large  ntmiber  of  their 
filters  in  use  in  the  West  and  Southwest ;  the  Hyatt  filter,  which  has  been  in 
successful  operation  for  several  years,  is  largely  used ;  the  Pasteurs  filter  is 
extensively  used  for  filtering  drinking  water ;  a  new  filter,  the  Halliday  High 
Pressure,  recently  noticed  in  Fire  and  Water,  certainly  possesses  merits ;  the 
Standard  Filter  Company ;  the  U.  S.  Water  Purif  jring  Company ;  the  Oli- 
phant  system  of  filtration ;  some  others  deserving  mention  could  be  named, 
but  necessarily  must  be  omitted.  The  above  filters  are  all  good,  if  properly 
handled  and  intelligently  operated ;  otherwise  they  may  become  a  detriment 
and  a  nuisance,  so  far  as  improving  the  quality  of  the  water.  It  is  no  un- 
common occurrence  for  filtered  water  to  show  more  dangerous  impurities 
than  the  same  water  before  filtering.  The  filters  are  allowed  to  become  foul 
for  want  ot  flushing  or  other  resorts  for  cleaning  them,  and  the  filter  becomes 
a  germinating  bed  for  bacteria  and  other  micro  organisms. 

Precipitation  has  been  extensively  carried  on  at  New  Orleans  by  Col.  L. 
H.  Gardner,  superintendent  New  Orleans  water  works,  and  at  St.  Louis  un- 
der Col.  Gardner's  super\'ision.  "Mr.  Gardner  has  been  experimenting  on 
the  large  scale  with  solutions  of  iron  to  hasten  sedimentation  in  reservoirs 
and  settling  basins.  Iron  as  a  precipitating  or  filtering  agent  has  been  used 
in  various  forms  and  to  a  considerable  extent  on  the  large  scale  as  a  water 
purifier  s'nce  Medlock,  in  1857,  patented  a  process  in  which  water  was 
treated  ])y  contact  with  metallic  iron.  The  Anderson  process  is  said  to  be 
in  successful  operation  at  Antwerp,  Ostend,  Paris  and  Vienna.  The  water 
in  this  process  is  first  partially  sedimented  and  then  forced  through  a  revolving 
purifier,  consisting  essentially  of  a  wrought  iron  cylinder,  mounted  on  hollow 
trun.;ions,  which  serve  for  inlet  and  outlet  pipes.  Curved  legs,  running 
lengthwise  of  the  cylinder  on  its  inner  surface,  scoops  up  and  showers  down 
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o  obtain  a  suitable  sTipply,  will  be  an  indiioement  to  resoi 
B  borings  oF  cast  iron  through  the  current  of  waler.     By  the  cuiubiaed  ac- 
D  of  the  cylinder  and  the  water  current,  every  portion  of  water  is  brought 
ihlo  contact  with  the  iron,  the  particles  of  which  are  kept  bright  by  friction 
against  each  other  and  the  side  of  the  cylinder.     After  this  the  water  is  fil- 
E*red  through  beds  of  sand  to  remove  excess  of  iron.     The  results  claimed 
e  that  the  organic  matter  is  altered  in  its  chemical  nature,  and  the  albu- 
iuoid  atnmoaia  lesssened  from  one-fourth  toone-half  of  its  original  amount, 
t  the  water  is  softer,  and  that  the  microscopic  life  of  the  water  is,  to  a 
je  extent,  destroyed  or  removed.     At  Antwerp.  !. 000,000  gallons  of  water 
)  treated  daily,  the  results  being  quite  aatisfactory.    Hr.  Gardoer  has 
ESted  the  introduction  of  a  solution  of  iron  in  the  precise  quantity  need- 
ll  for  the  desired  purpose,     flis  experiments  on  Mississippi  water  at  New 
Vleans  gave  satisfactory  results  to  Prof.  Chandler,  of  New  York,  and  other 
chemists.     Later  he  treated  a  body  of  13.000,000  gallons  In  the  St,  Louis  set- 
tling basin,  which  met  with  favorable  reports  from  the  analysis.     The  action 
is  cbem'cal.  not  mechanical.     Mississippi  water  at  New  Orleans  can  be  thus 
^Clarilied  by  a  rest  of  eight  hours  in  the  reservoir,  at  an  expense  of  one  cent 
HT  every  thousand  gallnns. 

■  "In  view  of  our  knowledge  of  the  conditions  needful  to  a  perfect  nnt 
HBbI  filtration,  it  is  impossible  to  allow  that  artilicial  means,  operating  afte 
flature's  methods,  will  ever  produce  as  pure  a  supply  as  can  be  procured  in 
a  suitable  locality  by  digging  a  hole  in  the  ground.  In  fact,  artificial  filtra- 
tion amounts  to  little  more  than  the  mechanical  separation  of  water  from  its 
suspended  particles,  while  the  essential  of  natural  filtration  is  the  thorough 
Mtrification  of  the  albuminoids  of  the  water.  Some  most  interesting  exper- 
Mtentsarc  now  in  progress  at  Lawrence.  Mass..  which  sustain  the  above." 
m-  Having  called  attention  to  a  few  of  the  methods  now  in  use  for  improv- 
TBg  onr  water  supply,  I  still  realize  the  difficulty  there  will  be  in  meeting 
the  wants  of  some  of  our  large  cities.  Rochester,  N.  V.,  has  been  struggling 
with  the  problem  for  a  considerable  time.  Pittsburg,  Allegheny  also,  which 
has  just  asked  for  a  large  appropriation  to  put  down  deep  wells  for  the  pur- 
~  e  of  securing  a  better  domestic  supply,  and  many  smaller  inland  cities  are 
tdy  to  do  likewise.  This  method,  probably,  will  be  largely  resorted  to  in 
t  near  future  for  obtaining  a  potable  water.  A  better  knowledge  of  geol- 
'.  mineralogy,  physical  geography  and  climatology  will  be  assistful  in  the 
e  of  the  questions  involved  in  procuring  artesiaa  waters. 
The  past  year  has  marked  greater  progress  in  procuring  artesian  water 
n  any  former  year  in  the  history  of  public  water  supply.  Notably  so  has 
k  been  the  case  in  some  ut  our  Western  States  and  Territories,  single  wells 
kducing  several  millions  of  gallons  per  day,  so  that  great  irrigation  schemes 
K  being  constructed  to  be  supplied  by  artesian  water.  By  reason  of 
s  whole  face  of  tlie  older  part  of  our  country  being  more  or  less  settled,  and 
•  natural  drainage  of  every  valley  bringing  its  sewage  and  waste  from 
□s,  thus  making  it  more  and  moi^  djSi~ 
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I  will  bere  give  the  amounts  expended  liy  the  Massachusetts  Board  of 
Health,  which  is  found  in  Public  Document  No.  6S,  which  shows  that  $44, 
Ss4,9j  was  paid  out  under  the  direction  of  the  board  (or  the  year  e&ding  Sep- 
tember ]o.  liBi).  while  our  great  Stale  of  Ohio,  which  has  a  greater  popula- 
tion, and  in  area  morethanfouj  times  that  of  Massachusetts,  expended  about 
one-tenth  as  much  for  the  public  health  departtnent.  or,  in  etact  figures. 
t4,S7f>.i6,  as  against  $44.854. 76  by  the  Massachusetts  board.  Massachusetts 
1r  An  older  StAte  than  Ohio,  heuce  has  seen  the  imperative  necessity  of  tak- 
ing a  broader  view  than  we  have  of  the  health  problem.  I  believe  that  Ohio 
could  very  wisely  and  profitably  expend  more  than  Massachusetts  did  in 
iRHij,  if  the  necessary  appropriation  could  be  placed  at  their  command,  and 
the  people  of  the  State  would  lie  better  off  in  dollars  and  cents  by  such  wise 

In  all  civiliEcd  countries.  $1,000  is  counted  as  the  money  representation 
of  a  human  life.  Suppose  that  in  Ohio,  by  taking  the  same  precautions  in 
guarding  the  public  health  that  Massachusetts  has  done,  and  by  so  doing 
fifty  deaths  were  prevented  thereby.  This  alone  would  represent  $50,000, 
with  no  allowance  for  the,  unavoidable  expenses  nitending  sickness  and 
death.  It  is  very  evident  that  an  appropriation  of  $5,000  a  year  is  quite  in- 
sufficient to  meet  the  requirements  of  our  State  Board  of  Health.  They 
could  and  would  ilo  a  grand  work  for  the  State  if  the  necessary  funds  were 
appropriated  and  their  authority  broadened.  This  step  should  be  taken  now, 
before  our  sources  of  domestic  supplies  are  all  polluted.  Let  our  rivers  and 
their  tributaries  be  protected  from  sewage  or  other  forms  of  pollution  now, 
and  not  wait  until  hundreds  of  valuable  lives  shall  besacrificed  in  consequence 
of  a  penny-wise  policy. 

There  are  in  the  small  area  comprising  the  State  of  Massachusetts  one 
hundred  and  twenty-three  sources  of  public  water  supply,  and  over  two  hun- 
dred samplesof  waterare  examined  chemically  and  biologically  every  month 
from  rivers,  ponds  and  other  sources  that  may  be  utilized  in  the  future.  Ex- 
periments are  also  in  progress  on  methods  of  sewerage  disposal,  which  will 
add  to  our  knowledge  of  the  results  which  may  be  obtained  in  that  direction. 
Probably  no  State  or  country  has  gone  to  work  with  equal  intelligence  and 
zeal  and  philanthropy  as  has  Massachusetts.  The  State  is  doing  a  great 
work,  the  results  of  which  will  be  of  incalculable  benefit  to  the  civiliied 
world.  Their  wise  laws  already  in  force. — the  experiment  station  at  Law- 
rence, with  a  full  corps  of  able  specialists,  whose  labors  have  already  given 
promise  of  the  solution  of  the  sewage  problem,  which  may  prove  no  less  val- 
uable than  did  those  of  Dr.  Jenner  in  the  discovery  of  the  value  of  inocula- 
tion for  the  prevention  of  smallpox. 

•■With  the  aid  of  the  State,  the  local  authorities,  in  their  etforls  to  ob- 
tain and  preserve  a  wholesome  water  supply,  would  experience  no  difficult- 
ies that  could  not  be  overcome  by  the  expenditure  of  the  necessary  funds. 
The  twenty-mile  hmit  will,  in  time,  be  blotted  out  in  Massachusetts,  and  tha 
waters  of  the  State  will  be  sharply  divided  into  those  which  may  l>e  used  for 
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ater  supplies  for  domestic  uses,  and  those  which  carry  off  the  wastewaters, 
.'he  water  supply  and  the  sewerage  systems  of  the  State  and  of  the  country 
•hould  be  as  distinct  as  those  of  every  household,  and  the  sooner  this  is  ac- 
complished the  sooner  will  the  rate  of  sickness  and  death  be  decreased  among 
our  people." 

The  report  of  the  committee  before  quoted  from  concludes  by  submit- 
ting the  following  resolution: 

Resolved,  That  it  is  the  well-considered  belief  of  this  Association  that  it 

is  an  imperative  necessity,  especially  in  the  more  populous  States,  that  State 

legislatures  should  give  their  boards  of  health  that  financial  support  which 

would  enable  them  to  act  intelligently  on  all  questions  pertaining  to  public 

water  supplies,  investing  them,  at  the  same  time,  with  the  supervision  of  the 

said  supplies,  and  with  power  to  preserve  the  waters  from  contaminatioQ  by 

sewage  or  other  injurious  matters. 

[Signed]  Charles  Smart, 

S.  W.  Abbott, 

G.  C.  ASHMUN, 

W.  W.  Daniels, 
Edward  Playtkr. 
In  this  connection  I  will  briefly  notice  some  points  brought  out  by  Gov- 
ernor Abbott  in  his  late  me<«age  to  the  legislature  of  New  Jersey.  In  speak- 
ing of  the  public  water  supply  to  cities  and  towns,  he  says:  **It  is  of  far- 
reaching  interest  and  importance  to  every  center  of  population,  present  and 
prospective.  It  is  the  duty  of  the  State  to  act  in  this  department  as  the 
guardian  of  the  interests  of  all  of  its  citizens.  The  waters  of  the  State  are  a 
portion  of  its  domain,  held  by  it  &s  a  trustee  for  the  use  of  the  puUic**  A 
report,  presented  to  The  New  Jersey  Sanitary  Commission.  December,  1890, 
speaks  in  highest  terms  of  the  action  taken  by  the  conunonwealth  of  Massa- 
chusetts in  the  efforts  put  forth  to  save  the  water  supplies  from  poUution. 
Ohio  can  never  do  this  work  so  carefully  and  effectually  as  now.  Every  year 
that  elapses  will  see  the  problem  of  protecting  our  water  supplies  surrounded 
with  new  complications,  which  will  tend  to  make  the  solution  more  difficult 
and  more  expensive.  The  State  owns  the  streams^md  rivers  within  its  bor- 
ders, and  these  are,  in  large  measure,  to  be  drawn  upon  for  the  domestic 
supplies  of  our  cities  and  towns.  Individual  enterprises  and  corporations  are 
making  a  convenience  of  these  once  fair  streams,  to  carry  off  their  fool  refuse 
and  deposits,  to  mingle  in  the  waters  to  be  u<:ed  for  drinking  purposes  by 
those  located  next  below,  and  these,  in  turn,  do  hkewise  to  their  neighbor- 
ing towns  below.  England  and  Germany  are  now  discussing  similar  meas- 
ures. The  re\*elations  of  the  microscope  and  the  labaratory  of  the  demist 
have  done  much  to  awaken  thought  and  interest  in  these  researches,  bat  the 
work  is  only  l)egun.  It  is  the  writer's  earnest  hope  that  some  wise  measures 
may  be  adopted  by  our  State  legislature  which  shall  prevent  the  wiltful  and 
indiscrimmate  pollution  of  our  domestic  water  supplies. 
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Mr.  President  and  Gentlemen  of  the  Convention ; 

It  is  the  ohject  of  this  paper  to  give  io  as  terse  a  manner  ss  pos- 
table  the  method  of  paving  streets  in  Bu(;yrus  and  the  results  of  our  obser- 
vations and  experiment!!. 

The  street  lE  excavated  to  the  exact  shape  of  crown  of  street  when  linisbed. 
All  irregulanties  ate  taken  out,  so  as  to  produce  an  equal  settlement  when 
rolled.  In  embankment  the  dirt  is  put  oa  in  layers  about  ten  inches  thick, 
and  rolled  with  a  ten-ton  steam  road  roller.  Theearthput  in  the  embank 
meat'Should  contain  no  vegetable  mold  or  perishable  material  of  any  kind. 

Too  much  stress  cannot  be  laid  upon  the  necessity  of  thorougbly  rolling 
the  Bub-grade  in  both  cuts  and  fills.  To  insure  thorough  rolling.  I  would 
recommend  that  the  city  own  the  roller  and  employ  a  man  to  run  it  and 
charge  the  contractor  per  square  yard  for  all  street  rolled.  After  excava- 
vatioas,  embankments  and  rolling  sub-grade  have  been  completed,  common 
drain  tile  are  put  back  of  and  thirty-two  inches  below  top  of  curb.  It  is  nee 
essary  to  put  gravel  or  sand  over  the  tile,  so  the  water  will  readily  find  its 
way  to  them. 

The  curbing  is  set  on  and  backed  by  six  inches  of  sand.  Curbing 
should  not  be  less  than  twenty  inches  deep,  or  it  wiU  fall  over  into  the 
street  during  the  process  of  construction.  Crushed,  unscreened,  sand  or 
hmestone  is  next  put  on  the  street,  of  a  sufficient  depth  to  be  six  inches  deep 
after  being  thoroughly  rolled  with  a  roller  weighing  not  less  than  ten  tons. 
If  there  be  not  sufficient  screenings  mixed  with  the  stone,  which  is  often  the 
case  with  limestone,  it  will  be  necessary  to  throw  over  the  surface  of  the 
stone,  before  being  rolled,  a  layer  of  fine  gravel.  The  cracks  must  all  be 
filled,  or  the  sand  on  which  the  bnck  are  laid  vyiil  run  down  through,  causing 
the  brick  to  settle.  This  foundation,  if  properly  constructed  and  thoroughly 
rolled,  is  perfectly  solid  and  made  at  much  less  cost  than  a  concrete  founda- 

There  is  next  thrown  over  the  surface  of  the  stone  two  inches  of  fine 
washed  sand-  This  is  looped  off  to  the  exact  shape  of  the  crown  of  the 
street.  On  this  sand  the  brick  uie  laid.  The  brick  are  laid  m  parallel 
courses  across  and  at  right  angles  to  the  street,  except  at  the  intersections 
of  streets,  where  they  are  laid  at  an  angle  of  ,15°  or  in  the  shape  of  a  letter 
V.  so  that  a  wagon,  in  going  in  any  direction,  will  not  run  the  length  of  tlie 
brick,  causing  a  tendency  to  rock. 

After  the  brick  are  laid,  fine  dried  sand  is  thrown  over  the  surface  and 
broomed  in.  It  is  best  if  there  be  enough  sand  to  nearly  fill  the  spaces,  so 
that  when  the  pitch  is  poured  on  it  will  (ill  the  space  at  the  top  of  the  brick. 
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Before  tamng,  the  brick  are  rolled  with  a.  common  ro&d  roller,  wvigb- 
ing  from  six  to  eight  tons.  It  should  Dot  weigh  less  than  six  tons,  or  it  will 
not  sufticieatly  settle  the  brick.  If  it  weighs  too  much  on  the  first  rolling,  it 
will  break  the  brick.     It  is  a  good  plan  to  roll  it  with  a  six-ton  roller  the  first 


time  and  then  on  the  second  and  third  rollmg  increase  the  load  to  eight  or 
ten  tons.  After  the  street  is  rolled,  it  is  a  good  idea  to  liood  down  the  sand, 
especially  so  if  the  sand  is  wet  when  roiled,  as  it  does  not  settle  if  wet. 

The  next  operation  is  tarring.  The  tar  is  melted  in  a  large  iron  kettle. 
This  kettle  is  on  wheels,  so  as  to  be  easily  moved  from  place  to  place  aa  the 
tarring  progresses.  The  tar  is  heated  to  aboat  300°  Pahrenheit  It  is  mn 
out  of  Uie  tank  into  cans  or  buckets  made  for  the  purpose.  Aa  it  is  poured 
on  it  is  broomed  into  the  spaces  with  a  broom  made  of  ateel  wire  splints. 
Sand  is  thrown  on  the  surface  while  the  tar  is  yet  soft    This  fonuB  a  kind 
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ncrete.  In  case  a  street  is  not  tarred,  the  sand  should  be  swept  and 
.  flooded  into  the  spaces.  I  would  recommend  that  a  street  be  con 
cted  without  tar.  Tar,  after  repeated  freezing  and  thawing,  loses  its 
Jities  as  a  cement  A  street  is  much  easier  repaired  if  not  tarred.  It  is 
ll  known,  also,  that  water  will  not  penetrate  the  spaces  of  the  brick  so  as 
soften  the  foundation  if  the  spacesare  well  filled  with  sand. 

The  making  of  paving  brick  for  streets  has  become  a  profession  in  itself. 
he  bent  paving  brick  I  have  yet  seen  are  made  of  either  pnre  shale,  or  mixed 
Hth  about  lo  per  cent  of  common  yellow  clay.  The  brick  should  be  tbor- 
mghly  vitrified  or  amalgamated  throughout,  so  as  to  form  a  homogeneous 
mass.  The  brick  must  not,  however,  be  burned  too  hard,  as  they  then  be- 
come brittle.  Thebrickmadebythe  Bucynis  Brick  and  TerraCottaCompany 
an  the  best  when  burned  to  a  dark  cherry  red.  It  is  my  opinion  that  a 
brick  or  block  should  be  in  sice  about  eight  inches  long,  four  inches  deep, 
and  two  and  one-half  inches  thick.  In  this  size  a  thoroughly  vitrified  brick 
can  be  made.  If  you  increase  the  size,  the  brick  cannot  be  borned  hard 
enough  in  the  center,  or,  if  burned  hard  enough  in  the  center,  is  tix>  bard  on 
the  surface.  There  are  brick  being  made  with  a  salt  glaze  on  the  snrface: 
I  cannot  conceive  why  a  brick  should  be  glased,  nnless  it  is  intended  to  de- 
ceive the  engineer,  by  covering  the  flaws  and  cracks,  and  also  to  make  a  soft 
brick  appear  bard. 

I  have  brought  for  your  examination  some  samples  of  brick  made  by  the 
Bucyrus  Brick  and  Terra  Cotta  Company,  which  1  consider  as  good  as  any 
that  I  have  yet  seen.    A  pavement  properly  constructed  with  these  will  last 


as  long  as  granite.  In  improving  our  streets,  we  have  t>een  patting  in  a 
drop  called  the  Star  Inlet,  which  we  consider  an  improvement  on  the  old 
cesspool  catch  basin.  I  have  never  yet  met  an  engineer  that  could  explain 
to  my  satisfaction  the  reason  why  the  old  catch  basin  was  built  so  as  to  bold 
in  deposit  filth  that  would  otherwise  find  its  way  to  the  oatlet  of  the  aewer 
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bfts  passed  through,  Fn>m  tliu  rough  hewa  log  extanding  a< 
Uun  gorge,  to  those  huge  iron  girders  of  whit:h  the  present  day  is  so  justly 
proud.  Archimedes  is  credited  with  saying  that  he  could  lift  the  world  had 
he  only  something  ou  which  to  rest  his  levers.  Engineers  of  the  present  day 
□ut  only  have  to  design  great  levers  to  carry  enormous  loads,  but  are  rc- 
([uired  to  furnish  the  fulcra  as  well,  tor  bridges  are  neither  more  nor  less 
than  levers  resting  on  piers  or  substructure,  which  act  as  fulcra,  and  to 
which  the  loads  arc  transmitted.  It  is  nf  these  foundations  that  I  wish  to 
spealc,  for  a  proper  Hubstructiixe  is  ju.it  as  esseutial  to  the  life  and  usefulness 
of  a  bridge  as  it  was  necessary  for  Archimedes'  lever. 

I.:;  building  sutistructure.  such  material  is  generally  utilized  as  can  be 
readily  procured  that  will  be  inexpensive,  and,  at  the  same  time,  will  make 
a  rigid  foundation.  Wood  and  stone,  with  cement,  have  formerly  answered 
Ihese  requirements,  and  lately  iron  has  come  to  be  used  in  the  same  way. 

The  Latins  used  wood  piling  as  substructure  for  their  draw  biidges  be- 
fore they  bad  intrenched  themselves  so  well  on  Roman  soil  as  to  be  free 
from  the  attacks  of  the  barbarians  by  night.  Later  these  wooden  structures 
were  replaced  by  permanent  stone  arches.  Ctbsar,  in  his  famous  bridge 
across  the  Rhine,  which  he  constructed  m  eleven  days,  made  the  sabstruct- 
nre  of  wood  bents,  framed  much  as  we  erect  false  work  for  bridges  now. 
But  each  bent  was  protected  against  drift  by  wooden  staves  or  piling  driven 
on  the  up-stieam  side.  Indeed,  the  great  sustaining  power  of  piling,  the 
secunty  Ibey  afford  against  a  scouring  current,  and  the  ease  and  rapiility 
with  which  they  can  be  erected,  have  made  this  kind  of  substructure  very 
popular,  especially  in  soft  ground  and  over  wide  and  sluggish  streams.  It 
is  weU  known  that  if  protected  from  the  elements,  and  especially  the  air,  tim- 
ber will  last  many  years,  but  if  allowed  to  be  wet  and  dry  alternately.'  will 
very  soon  decay.  Consequently,  wood  piling,  when  left  partially  above 
water,  is  very  short  lived,  and  shuutd  only  be  used  (or  tempornry  structures 
where  saving  in  Arst  cost  or  time  of  erection  iit  of  more  consequence  than  the 
permanency  of  the  struct u'e. 

Stone  structures,  when  properly  erected  with  good  materials,  usually 
fnllill  every  condition  of  perniaiiency,  and  the  merits  of  this  substance  are 
w  well  known  and  so  well  appreciated  that  it  is  useless  to  say  anything  m 
its  favor.  But  stone  masonry,  however  good  the  workmanship  and  mater- 
ials may  be.  is  very  treacherous  when  built  on  an  insecure  foundation ;  and 
even  when  the  soil  on  which  it  is  built  seems  at  first  to  be  rigid  and  firm,  the 
abrasions  of  the  current  often  undermine  it,  and  its  own  excessive  weight 
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hastens  its  destruction.  It  is  here  that  the  merits  of  wood  enable  it  to  be 
brought  to  the  rescue,  for  on  soft  ground  it  is  the  usual  practice  to  use  a 
grillage  of  timbers  in  the  bottom  of  the  trench,  or,  better  still,  to  build  the 
grillage  on  top  of  wood  piling,  driven  well  into  the  earth,  the  whole  being 
surrounded  with  rubble  or  concrete,  the  details  of  both  methods  being  so 
well  known  and  so  universally  practiced  as  to  need  but  a  passing  glance. 
Where  stone  is  expensive  or  poor  in  quality,  hard  burned  brick,  laid  in  good 
cement  mortar,  is  often  very  successfully  used  as  a  substitute.  The  sub- 
structure for  the  Firth  of  Tay  bridge,  in  Scotland,  was  built  of  this  material, 
the  several  piers  being  started  on  the  shore,  enclosed  in  iron  caissons.  It 
was  then  carried  into  place  by  pontoons,  lowered  by  means  of  hydraulic 
jacks,  and  sunk  to  proper  depths  by  means  of  sand  pumps.  After  being 
firmly  fixed  in  place,  the  interior  of  the  cylinders  was  filled  with  concrete 
and  the  brickwork  carried  up  above  high  water  mark. 

The  difficulties  and  expense  often  incurred  in  securing  a  good  stone 
foundation,  and  the  temporary  character  of  wooden  structures,  together  with 
the  improved  methods  in  the  manufacture  of  iron,  and  its  decreasing  cost, 
have  led  to  the  latter  material  being  more  and  more  employed  for  this  pur- 
pose. The  theories  advanced  by  those  who  advocate  the  use  of  cast  iron  for 
substructure  seem  to  be  about  as  follows:  All  piers,  except  those  designed 
to  resist  the  unbalanced  thrust  of  an  arch  or  a  bank  of  earth  or  water,  have 
their  dead  loads  in  a  direct  vertical  line.  The  moving  load,  except  that  due 
to  wind  pressure,  also  always  acts  vertically,  and  the  resulting  load  on  any 
pier  being  the  sum  of  the  live  and  dead  loads,  can  be  borne  by  a  structure 
having  the  majority  of  its  members  in  a  state  of  compression.  Now,  cast 
iron  is  admirably  fitted  for  transmitting  compressive  strains  and,  moreover, 
by  the  process  of  manufacture,  it  becomes  coated  with  an  external  skin  or 
layer  of  silicate  of  iron,  formed  by  the  union  of  the  molten  metalwith  the  sand 
of  the  mould,  which  effectually  prevents  corrosion,  even  in  moist  earth  or 
water.  Iron  substructure  may  be  roughly  divided  into  tubular  piers  or  cais- 
sons and  iron  columns  or  piling. 

Tubular  piers  consist  essentially  of  an  iron  shell  or  caisson,  enclosing  a 
brick,  stone  or  cement  column.  The  shell  is  usually  made  of  tank  iron  from 
one-eighth  to  three-eighths  of  an  inch  thick,  ri vetted  up  into  a  tube  from  six- 
teen inches  to  as  many  feet  in  diameter,  and  of  a  length  to  reach  above  high 
water,  and  often  quite  to  the  bridge  shoe  which  it  supports.  These  tubes 
are  usually  put  up  in  pairs,  with  one  tube  under  each  truss  of  the  bridge. 
They  are  connected  and  braced  together  by  struts  and  diagonal  rods  to  coun- 
teract wind  pressure.  The  foot  of  the  pier  is  usually  placed  on  or  over  wood 
piling,  and,  after  being  leveled  and  adjusted  to  the  proper  heighth  and  posi- 
tion, the  whole  is  filleil  full  of  rubble  mortar,  and  the  bridge  shoe  placed  di- 
rectly on  top.  It  is  also  usual  to  protect  the  outside  of  the  foot  of  the  piers 
with  riprap  to  prevent  wash  and  make  the  piers  more  stable.  The  outside 
of  the  piers  should  also  be  kept  well  painted  in  order  to  protect  against  cor. 
rosion.     These  piers  are  often  worked  out  with  many  variations  in  the  de- 


BTTSBTRrPmtE  FOR  BHTDOBS. 


lar 


tail*,  and  are  often  sunk  many  feet  below  low  water  by  excavating  fnim  the 
a  Dl«nor.  Often  this  encavation  is  tlone  by  means  of  sand  pumps,  and  the 
fliers  are  sunk  without  removing  the  water  from  the  interior.  But  when  the 
^grnnud  must  bo  dug  by  manual  labor,  either  divers  are  employed  or  the 
-vwater  is  forced  out  by  meansut  compressed  air.  In  this  way  the  piers  of  the 
SL  I-oois  bridge  were  carried  down  one  hundred  and  ten  feet  below  the  sur- 
-tface  of  the  water.  In  fact,  to  the  caisson  formed  by  the  tubular  pier,  with 
anany  a  variation  in  details,  do  we  owe  some  of  our  finest  bridges,  and  it  is 
rsufe  to  say  that  for  difficult  foundations  in  deep  water  the  iron  caist 
MMmv  to  stay. 

Screw  piling.  I  believe,  was  first  introduced  in  England  under  patents ' 
Alenander  Mitchell,  and  hence  are  known  as  Mitchell's  screw  piling.     ~~ 
pile  or  shaft  was  made  either  of  wood  or  iron,   cylindrical,  or  nearly 
form.     The  screw  blade,  lixed  near  the  foot  of  the  pile,  was  usually  of  cast 
iron,  and  seldom  made  more  than  a  single  turn.      Its  diameter  was  from 
eighteen  inches  to  six  feet,  and  its  pitch  from  one<haU  to  (ine-fourCb  its  diam- 
eter. 

Screw  piling  are  forced  into  the  eartli  by  applying  tlie  power  of  men  or 
animals  to  levers  attached  to  the  pile  head  and  screwing  the  pile  down  into 
the  enrth.  Piers  made  of  Mitchell's  screw  piling  were  used  for  bridges  on 
the  Bombay  &  Boroda  Railroad,  and  are  described  by  Lieutenant  Colonel 
Kennedy  in  the  Civil  Engineers'  and  Architects'  Journal  for  September.  iS6i. 
Each  piet  consisted  of  three  hollow  cast  iron  cylinders  two  feet  six  inches  in 
external  diameter,  and  the  she!!  one  inch  thick.  These  cylinders  were  placed 
fottrteen  foet  C.  to  C.  and  were  made  in  sections  nine  feet  long.  These  sec- 
tions  were  connected  by  Hanges  and  bolts.  Atxive  ground  the  flanges  were 
external,  and  each  joint  is  fastened  by  twelve  one-inch  bolts,  while  under 
gmimd  the  flanges  are  internal,  and  ten  bolts  are  used.  This  diameter  was 
adapled  as  the  least  which  would  enable  a  man  to  go  inside  to  fasten  the 
bolts.  The  lowest  length  formed  a  screw  pile  with  a  Made  four  feet  six 
inches  in  diameter.  l>y  means  of  which  the  pillar  was  screwed  from  twenty 
to  forty-5ve  feet  into  the  gjound.  The  superstructure  of  these  bridges  is 
Warren  girder  trusses. 

Screw  piling  has  been  used  to  some  extent  in  thiscoiintry  forsubstruct- 
ures,  but  1  have  been  unable  to  secure  any  exact  description  of  them.  An- 
other form  of  piling  much  used  is  the  disc  or  hydraulic  pile.  They  are 
usually  hollow  cast  iron  tubes,  with  a  dat  plate  or  disc  at  the  foot  of  each, 
and  are  adapted  for  sandy  soils.  The  piles  are  set  up  on  end  at  the  proper 
place  and  tlie  disc  is  uud^rmined  by  jets  of  water  brought  down  through  the 
hollow  shafl,  the  pile  being  kept  plumb  a'ld  weighted  so  that  it  will  sink  as 
fust  as  the  excavation  is  made,  the  loose  sand  almost  immediately  Gils  up 
the  space  above  the  disc,  and  so  holds  the  pile  quite  firmly.  Hydraulic  piles 
may  be  sunk  (juite  rapidly. 

In  the  majority  of  cases  an  extraordinary  depth  penetrating  in  the 
ground  has  been  found   quite  unnecessary,   and  the  idea  was  conceived  of 
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driving  iron  piling  in  the  same  manner  and  by  the  same  means  employed  for 
wooden  ones,  and  afterwards  fastening  to  a  plate  bedded  in  the  soil  or  on 
a  layer  of  cement  or  grillage.  The  plate  evidently  performs  the  same  office 
in  making  the  pile  stable  that  the  blade  does  for  the  screw  piling,  or  the  disc 
for  the  hydraulic  pile.  This  system  of  substructure  is  known,  from  its  in- 
ventors, as  the  Gray-Abbott  system  of  iron  substructure.  The  following 
description  is,  for  the  most  part,  taken  from  the  catalogue  of  the  Iron  Sub- 
structure Company,  of  this  city,  who  own  and  control  the  patents  for  Ohio 
and  adjoining  States : 

*•  The  Gray- Abbott  system  of  iron  substructure  consists  essentially  of 
cast  iron  piles,  one  end  terminating  in  a  cylindrical  head  and  the  other  pointed 
to  be  driven  into  the  earth  until  the  tops  are  at  the  required  leveL  They  are 
surmounted  by  caps  of  various  shapes  and  sizes,  to  accommodate  the  rest  of 
the  structure.  The  piles  are  usually  made  of  an  X  or  croes-shaped  sec- 
{If on  from  eight  to  eleven  and  one-half  mches  in  diameter,  and  from  eight 
to  thirty  feet  long.  T  shaped  or  H  shaped  sections  are  used  for  special  work. 
Where  the  structure  to  be  carried  is  excessively  heavy,  or  where  the  ground 
is  very  soft,  a  ground  plate  from  eighteen  inches  to  four  feet  square  is  slipped 
over  the  pile  after  driving,  bedded  into  the  earth  and  fastened  to  the  pile 
by  suitably-shaped  keys  which  straddle  the  flange  of  the  pile,  and  are  driven 
home  after  everything  is  adjusted.  Often  the  ground  plate  may  be  placed 
on  a  grillage  of  timber  built  under  it.  which  will  effectually  prevent  the  pile 
from  settling.  In  most  cases,  however,  the  ground  is  sufficiently  firm  to 
render  the  use  of  a  ground  plate  unnecessary,  and  it  is  rarely  used.  The 
cap  carries  a  cylmdrical  bell  on  its  lower  side,  which  loosely  fits  over  the 
cylindrical  pile  head,  and  allows  the  cap  to  be  raised,  lowered  or  turned 
about  to  any  desired  angle.  The  cap  being  adjusted  to  the  proper  position, 
the  space  between  the  bell  of  the  cap  and  the  pile  head  is  poured  full  of 
melted  brimstone  or  lead,  through  holes  left  for  thepurp>ose  in  the  top  of  the 
pile  cap,  the  melted  metal  being  kept  from  running  out  below  by  means  of 
moist  clay.  The  metal  is  also  allowed  to  run  over  the  top  of  the  pile  head 
so  as  to  make  a  firm  bearing  all  around  for  the  cap.  This  virtually  so  fast- 
ens the  cap  that  it  becomes  one  solid  piece  with  the  pile,  and  for  all  practi- 
cal purposes  may  be  thus  considered,  for  it  cannot  be  moved  without  mov- 
ing the  filling  of  metal  or  breaking  the  cap.  These  iron  piling  are  used  in 
the  same  way  and  have  all  the  advantages  of  wood  piling,  ^inth  the  addi- 
tional one  of  permanency,  for  the  hfe  of  a  cast  iron  pile  is  beyond  limit.  By 
the  addition  of  struts  and  rods,  the  structure  can  be  carried  up  to  an  indef- 
inite heighth  without  decreasing  its  stability  in  the  least.  Piers  are  pro- 
tected from  ice  and  other  drift  by  nose  piling  beams  and  other  devices  com- 
monly employed  for  stones  piers.  Altogether,  this  system  of  piling  has 
given  most  excellent  satisfaction  and  surely  merits  extensive  use." 

What  shall  be  the  character  of  the  substructures  for  our  bridges,  is  a 
question  that  it  would  be  impossible  to  treat  completely  or  scientifically  in 
the  limits  of  this  paper.     The  question  depends  so  much  upon  the  circum 
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BtMBCM  comwcted  with  the  particular  structure  in  view,  and  the  conditiotm 
■re  w  varioos  that  no  general  treatment  can  be  given.  Besides,  even  the 
best  informed  and  most  thoroughly  experienced  men  disagree  radically  on 
the  sabject,  and,  after  all,  in  the  present  state  of  the  science,  much  of  our 
kncnrt«dge,  is  merely  a  matter  of  opinion. 

Olhw-  things  being  equal,  of  course,  the  question  of  economy  should 
have  its  due  weight,  where,  as  in  the  case  of  cast  iron  piles,  the  fact  of  their 
aecutity  and  permanency  is  thoroughly  established.  Where  stone  is  plenti- 
ful and  one  is  sure  of  ot>ta<ning  a  firm  foundation,  of  course  we  should  not 
beutat*  to  adopt  it  Brickwork,  too,  when  properly  put  up,  I  do  not  think 
is  fnlly  approciated  by  the  profession.  For  temporary  structures,  one  can 
often  find  no  better  or  cheaper  material  than  wood,  used  either  in  the  shape 
or  Idling  or  trestle  work.  In  very  deep  water,  it  has  always  been  found  nec- 
eaaary  or  convenient  to  use  some  sort  of  caisson,  and  where  everything  else 
haa  failed,  the  Oray-Abbott  iron  piling  ha-:  stood  and  is  standing  the  test 
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Measure. 
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The  word  ''Measure"  implies  a  large  and  almost  limitless  scope  of  ap- 
plication. Measure,  in  some  way  or  other,  determines  our  comprehension  of 
everything,  and  there  is  some  scale,  rule  or  standard  by  which  everything 
is  measured. 

It  is  not  intended  in  this  paper  to  describe,  or  even  mention  more  than  a 
very  few  of  the  appliances,  methods  and  instruments  used  in  making  meas- 
urements. The  measurements  made,  and  the  few  instruments  used  for  the 
same  by  the  draughtsman,  the  mechanic  and  the  engineer,  are  those  we 
wish  to  consider  and  compare. 

The  straight  scale  one  foot  long,  of  equal  parts  divided  into  tenths,  hun- 
dredths, thousandths,  and  so  on,  or  into  inches,  halves,  quarters,  eighths, 
sixteenths,  thirty-seconds,  sixty-fourths,  and  so  on,  will  determine  any  dis- 
tance, area,  or  volume  of  any  solid,  and  the  circle  divided  into  degrees, 
minutes,  seconds  or  decimals,  will  measure  any  angle.  Armed  with  these 
two  simple  instruments,  and  others  created  by  their  aid,  it  is  possible  to  pro- 
duce any  mechanical  device  or  structure  known  to  man  or  his  inventive 
genius,  or  to  solve  any  problem  in  geometry  or  astronomy. 

The  surveyor's  and  engineer's  work  consists  largely  of  measurements, 
and  these  measurements  are  generally  lengths  or  angles ;  the  accuracy  of 
his  work  will  depend  much  upon  the  accuracy  of  the  intruments  he  uses. 
To  give  a  history  of  our  standard  measure  of  length  would  require  much  in- 
vestigation, and  then  would  only  show  that  there  is  no  absolute  material 
standard,  and  that  all  standards,  fixed  by  all  nations  and  authorities,  are 
only  approximate,  and  not  absolute.  All  scientific  investigation  goes  to 
show  that  any  standard  of  length  adopted  can  only  be  arbitrary,  for  ever^* 
method  adopted  to  fix  a  standard  has  produced  only  an  approximation.  The 
best  we  can  do  is  to  take  our  arbitrary  standard  and  preserve  it  as  we  find 
it  The  yard,  which  is  intended  to  be  identical  with  the  imperial  yard  of 
Great  Britain,  is  the  standard  measure  of  length  in  the  United  States, 
adopted  by  Ohio  and  some  of  the  other  States,  and  probably  now  by  alL  We 
have  a  standard  foot  as  well  as  a  standard  yard,  and  much  more  con veniently 
divided,  both  decimally  and  duodecimally.  and  use  it  as  the  unit  of  measure. 
It  is  the  most  convenient  and  comprehensive  for  all  measurements  and 
quantities,  excepting  land,  and  for  that  the  chain  and  link,  which  expresses 
whole  acres  and  fractions  in  one  hundred-thousandth  parts,  is  the  most  con- 
venient and  comprehensive  measure.  I  have  the  same  profound  regard  for 
the  chain  and  link  that  I  have  for  the  foot  and  inch,  or  tenths  and  hun- 
dredths, and  hope  and  believe  that  they  will  be  immortal  alike. 

It  has  already  been  stated  that  any  standard  of  measure  adopted  must 
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tie  arbitrary.     So.  i(  a  certain  length  arbitrarily  constitutes  a  yard,  i 

lind   anil   agi^rccd  that  one-third  that  arbitrary  yanl  is  a  foot;   that  one- 

twelfth  of  that  foot  is  an  inch,  and  that  seven  and  ninety-lwo  hundredths  of 

ibese  inches,  are  oiie  link,  or  one-hundredth  of  a  chain ;   that  sixteen  and 

oni'-half  of  these  leet  are  a  rod ;  that  sixty-six  of  these  feet  are  a  chain,  a 

so  un :  so  that  whatever  unit  of  measure  is  fixed  and  adopted  as  the  standaiiij| 

all  other  units  of  lineal  measure  are  established  by  it. 

A  comparison  of  the  instruments  in  use  for  measuring  length,  such  a; 
font.  yard,  leveling  rod,  rod,  chain  and  steel  (apes  of  all  lengths,  will  shovi  I 
the  degree  of  accuracy  which  has  been  attained  by  the  many  manufoctureim 

Through  the  kindness  of  Mr.  Cummins,  the  auditor  of  Shelliy  county,  I  ' 
have  brought  with  me  the  standard  yard  established  by  congress  in  1830, 
and  also  adopted  and  established  by  the  legislature  of  Ohio  in  iSjd.  This 
inea.siire,  as  you  can  see.  is  of  bronze,  one-half  inch  thick  by  one  and  one- 
eighth  inches  wide,  and  three  feet  between  raised  ends.  Thisspace is  divided 
into  three  feet,  and  one  of  the  end  feet  Is  divided  into  inches.  The  gradu- 
Btions  are  coarse,  and  the  bar  is  not  straight,  being  curved  edgewise,  Ithius 
the  appearance  of  having  been  made  by  a  very  ordinary  mechanic,  and  pre- 
sents no  such  featuresof  skill,  precision,  care  and  workmanship  as  do  instru- 
ments made  l>y  mathematical  instrument  makers  at  the  present  time.  No 
name  ot  manufacturer  is  on  iL  With  this  standard  I  compared  four  trian- 
gular scales,  each  one  foot  long,  two  of  wood  and  two  of  metal,  all  marked 
"U.  S.  standard."  The  metallic  scales  are  slightly  longer  and  the  wood 
scales  are  slightly  shorter  than  the  standard.  None  of  these  scales  are  grad- 
uated to  a  degree  of  fineness  equal  to  the  scales  on  fansits  or  theodolites. 
A  New  York  leveling  rod  was  compared  with  this  standard,  and  in  three  feet 
it  was  one-thirty-second  of  an  inch  too  nhort.  Steel  lines  were  compared  as 
follows:  A  fifty-foot  Chesterman  line,  a  one  hundred-foot  James  W.  Queen 
&  Co.  line,  one  hundred-foot  Justus  Koe  &  Sons,  and  a  three  hundred-foot 
Heller  &  Brightly.  The  Chesterman  and  Roe  lines  were  practically  identi- 
cal in  one  hundred  feet ;  the  Queen  line  was  one-eighth  inch  short ;  the  three 
bandred-foot  line  was  three  hundred  feet,  but  the  first  one  hundred  feet  was 
one-fourth  inch  too  long,  and  the  second  and  third  one  hundred  feel  were 
each  one-eighth  of  an  inch  too  short.  These  comparisons  were  made  at  &  J 
temperature  of  sixty  degrees  FahrecheiL  1 

1  also  compared  two  new  one  hundred-foot  Chesterman  metallic  tapes. 
One  was  three  inches  too  long  and  the  other  was  three  inches  too  short.  As 
a  matter  of  course,  an  one  relies  on  this  kind  of  line  where  any  degree  of 
accuracy  is  required.  The  old  link  chain  is  but  little  more  reliable,  owing 
to  the  many  places  it  has  to  wear.  Usually,  the  link  chain  has  two  small 
rings  between  each  two  of  the  long  links  and  some  have  three;  but  if  it  has 
only  two.  there  are  six  bearings  or  places  to  wear  (or  each  link  of  chain,  ex- 
cepting the  two  end  hnks.    Then,  in  a  chain  of  one  hundred  links,  there  are 
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ttiz  hundred  places  to  wear,  and  if  each  wore  one-one-hundredth  of  an  inch 
— which  would  but  little  more  than  brighten  the  metal — ^yet  it  would  make 
the  chain  about  six  inches  too  long.  I  don't  know  to  what  extent  these  old 
link  chains  may  still  be  in  use,  but  the  time  is  certainly  here  when  they 
should  be  sent  to  the  garret  with  the  old  sickle  and  spinning  wheel,  once  val- 
uable necessities,  but  now  totally  useless,  except  as  reUcs  of  their  past  em- 
ployment 

Having  compared  the  measures  we  use  to  determine  length  or  distance, 
let  us  now  compare  the  measurements  we  make  with  these  instruments. 
The  architect  or  engineer  makes  his  drafts  and  designs  for  structural  work 
to  a  convenient  scale,  showing  the  shapes  of  all  parts  of  the  work  in  plain  sec- 
tions. He  marks  the  required  dimensions  on  all  the  parts  which  are  to  com- 
pose the  entire  work.  To  construct  the  work  designed  is  the  mechanical 
part,  and  the  degree  of  exactness  with  which  the  work  is  accomplished  will 
depend  upon  the  accuracy  of  measurements  and  the  correct  shaping  of  the 
parts.  The  skill  of  the  mechanic  in  measuring  and  executing  the  shapes  of 
all  the  different  members  of  any  structure  will  be  determined  by  the  degree 
of  exactness  required  in  the  accomplishment  of  the  work,  whatever  it  may  be. 

The  degree  of  care  and  accuracy  in  measuring  and  shaping  the  members 
of  a  wooden  structure,  such  as  a  house  or  bridge,  would  not  be  sufficient  for 
the  same  members  if  they  were  composed  of  iron  or  steeL  The  greater  the 
degree  of  accuracy  and  perfection  required  in  any  construction,  the  greater 
will  be  the  care  required  in  measuring  and  shaping  the  different  members, 
and  the  more  delicate,  sensitive  and  positive  must  be  the  measures  and 
engines  of  construction :  and  with  all  these,  any  work  of  man  will  be  only 
an  approximation  to  perfection,  whether  it  be  to  construct  a  bank  of  earth 
or  an  astronomic  or  a  mathematical  instrument. 

In  a  conversation  with  a  very  fine  machinist,  in  reference  to  the  degree 
of  exactness  of  the  scales  and  measures  and  the  construction  of  the  parts  of 
a  machine,  to  the  dimensions  required,  he  made  the  remark  that  the  touch 
of  an  experienced  mechanic's  fingers  was  a  more  delicate  test  of  measure 
than  the  finest  graduated  scale,  and  gave,  as  an  example,  the  fitting  of  a 
shaft  in  the  hub  of  a  wheel.  When  the  hub  N^-as  bored  through  to  the  di- 
mension required,  the  shaft  must  be  turned  to  the  same  dimension  to  make 
a  cv>mplete  At.  If  the  shaft  was  immeasurably  larger  than  the  hole,  it  would 
reiiuirc  too  much  force  to  drive  it  home  and  the  equilibrium  of  the  molecules 
would  be  disturl>ed,  and  the  machine  would  be  more  liable  to  lose  its  adjust- 
ment, under  various  conditions  of  use,  temperature  and  strain.  If  immeas- 
urably tix)  small,  the  jvuts  could  not  be  in  equal  contact,  and  therefore  the 
same  liability  to  lose  its  adjustment  under  the  same  conditions  above  men- 
tioned. The  delicate  measure  to  reduce  the  shaft  to  the  proper  diameter  is 
best  aoLX^mplisheil  by  the  use  of  a  pair  of  calipers  in  the  hands  of  a  medianic 
or  artist.  They  are  fixed  to  take  m  the  required  diameter,  and  as  the  opera- 
tion appr\\ache$  nearer  and  nearer  completion,  each  time  the  cnttmg  edge 
travels  the  x>equinKl  space  on  the  revolving  shaft,  trying  his  measure  until  it 
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passes  over  the  diameter,  he  notes  the  decreasing  pressure  at  each  succeed- 
ing trial,  txntil  that  touch  is  felt  which  allows  the  points  of  the  instrument  to 
pass  over  the  diameter,  with  that  delicate  sense  of  touch  which  he  recognizes 
as  the  ultimate  limit  of  exactness  which  will  make  the  desired  contact. 

Tt  may  be  remarked  that,  while  all  measurements  only  approximate  the 
absolute  dimensions,  the  errors  will  be  in  proportion  to  the  magnitude  of  the 
work.  An  error  of  one  link  in  the  measurement  of  a  mile  would  be  consid- 
ered a  very  near  approximation  to  the  true  distance,  in  the  measurement  of 
ordinary  lands,  but  an  error  of  the  same  amount  in  the  construction  of  a 
building  or  bridge  would  be  considered  gross  carelessness. 

The  following  table  will  illustrate  the  error  in  measurement  of  a  few 
surveys  which  have  been  selected  with  reference  only  to  the  increasing  areas: 


No. 
Acres. 

No. 
Sides. 

Northings. 

4.49 

j 

:  Southings. 
1        4.50 

Eastings. 
12.06 

Westings. 

3.30 

1 " 

7 

12.07 

M.9« 

6 

16.33 

16.35 

13.42 

13.36 

4<r.Bt 

6 

21.63 

21.57 

34.30 

14.30 

53  SO 

8 

40.79 

40.83 

24.35 

24.34 

O0.68 

7 

22.69 

22.69 

1 

37.87 

37.88 

64.77 

7 

22.69 

22.66 

37.82 

37.79 

83.18 

6 

40-73 

40.72 

33.73 

34.06 

93-79 

6 

27.57 

27.55 

42.45 

42.43 

tio.aS 

6 

39.79 

39.81 

35.72 

35-42 

120.90 

12 

M5.53 

45.55 

39.73 

39.86 

33«-33 

5 

45.87 

45.83 

84.34 

84.18 

636.06 

6 

85.09 

85.13 

84.00      ; 

84.18 

The  above  examples  are,  perhaps,  an  average  of  the  degree  of  accuracy 
of  my  work.  Some  of  these  surveys  were  made  several  years  ago,  a  part  of 
them  with  an  open-sight  compass,  and  a  part  with  a  transit  or  theodolite. 
All  the  bearings  were  taken  with  the  needle,  and  all  the  measurements  made 
with  a  band  chain,  the  bearings  being  read  to  quarter  degrees,  and  the  lati- 
tude and  departure  taken  from  a  traverse  table.  It  would  seem  that  the 
bearings  ought  to  be  read  to  minutes,  and  the  latitude  and  departure  com- 
puted from  the  table  of  natural  sines.  While  this  would  make  the  angles 
more  accurate,  the  measurement  of  the  distances  could  not  be  much  im- 
proved without  a  system  and  appliances  to  reduce  all  distances  to  truly 
straight  and  horizontal  measurements,  which,  for  the  survey  of  ordinary 
land,  would  be  too  tedious  and  require  too  much  time  to  justify  a  nearer  ap- 
proximation of  the  true  area. 

Davies  remarks,  in  his  "Elements  of  Surveying,"  that ;  "It  is  the  opin- 
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ion  of  some  surveyors  that  when  the  error  in  latitude  or  departure  exceeds 
one  link  for  every  five  chains  of  the  courses,  the  field  notes  should  not  be  re- 
lied on.  This,"  he  says,  "perhaps  is  a  higher  degree  of  accuracy  than  can 
be  attained,"  but  further  remarks  that  the  error  should  always  be  made  con- 
siderably less  than  one  link  to  a  chain.  It  may  be  noticed  that  only  half  the 
examples  given  fall  within  the  first  limit 

The  object  in  giving  the  above  examples  is  to  compare  accuracy  and 
methods  in  doing  this  kind  of  work  now.  It  may  be  proper  to  add  here  that 
in  this  county  (Shelby)  no  ferruginous  substance  nor  any  disturbance  <^  the 
magnetic  meridian  has  ever  been  discovered  or  reported. 

In  **  Instructions  to  the  Surveyors  General  of  the  Public  Lands  of  the 
United  States,"  of  1855,  lines  are  to  be  measured  by  a  two-pole  chain  of 
thirty-three  feet  in  length,  consisting  of  fifty  links,  and  each  link  being  seven 
inches  and  ninety-two  hundredths  of  an  inch  long.  On  uniform  and  level 
ground,  however,  the  four-pole  chain  may  be  used.  The  east  and  west  sec- 
tion lines,  except  those  terminating  on  the  west  boundary  of  the  township, 
are  to  be  within  one  hundred  links  of  eighty  chains  in  length,  and  the  north 
and  south  boundaries  of  any  section,  except  in  the  extreme  west  tier,  are  to 
be  within  one  hundred  links  of  equal  length.  *'The  meanders  within  each 
fractional  section,  or  between  any  two  meander  posts,  or  of  a  pond  or  island 
in  the  interior  of  a  section,  must  close  within  one  chain  and  fifty  hnks.*'  The 
above  seems  to  be  the  limit  of  error  to  be  recognized  in  the  measurement  of 
public  lands. 

The  instructions  of  1881  to  the  United  States  deputy  surveyors,  require 
that  the  to^^'nship  lines,  and  also  the  sub-division  lines,  will  usually  be  meas- 
ured by  a  two-pole  chain,  thirty-three  and  three-hundredths  feet  in  length, 
consisting  of  fifty  links,  and  each  link  being  seven  inches  and  ninety-two- 
hundredths  of  an  inch  long.  The  four-pole  chain  must  be  sixty-six  and  six- 
hundredths  feet  This  is  an  impossibility ;  for  one  hundred  links,  each  seven 
and  ninety-two-hundredths  inches  long,  is  not  sixty-six  and  six-hundredths 
feet.  The  meaning,  evidently,  is  that  in  making  calculations  the  length  is 
to  be  regarded  as  only  one  chain. 

Let  us  now  look  to  the  degree  of  accuracy  we  attain  in  the  measurement 
of  angles.  These  measurements,  like  those  of  length,  are  only  approximate, 
and  the  degree  of  exactness  attained  will  depend  upon  the  accuracy  of  the 
instrument  employed,  and  the  care  given  to  its  use.  For  mechanical  and 
engineering  purposes  generally,  the  circle  of  four  to  six  inches  in  diameter 
graduated  to  read  to  minutes,  is  sufficient  For  geodetic  and  astronomic 
work,  where  the  greatest  degree  of  perfection  attainable  is  required,  much 
larger  circles  are  employed. 

I  will  g^ve  a  couple  of  examples  illustrating  the  use  and  results  of  meas- 
urements, such  as  are  most  common  in  our  practical,  every-day  work.  Sev- 
eral years  ago,  when  we  were  building  our  court  house,  I  was  called  on  to 
stake  out  the  foundation.  The  exact  point  for  the  location  of  the  center  of 
the  building  was  the  first  thing  determined.     Over  this  I  set  the  transit^  and 
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*bonl  one  hundred  and  tidy  feet  each  way.  north,  south,  east  and  west,  set 
.,  ninety  degrees  apart.    Around  each  of  these  four  stakes  were  planted 
substantial  fence  posts,  in  the  shape  of  an  equilateral  triangle,  with  sides 
Llfourfect.  onebeing  parallel  with  the  side  of  the  building  facing  it.     On 
«ide  of  the  triangle  formed  by  the  posts,  two  strong  fence  boards  were  sub- 
iliatly  nailed,  after  dressing  the  sides  of  the  posts  parallel  with  the  sides 
tbe  triangle.     The  transit  was  thea  directed  to  one  of  these  triangular 
line  for  the  building,  and  clamped  with  the  zeros 
idding.  and  this  point  marked  across  the  face  of  tbe  board.     The  instru- 
then  turned  ninety  degrees  to  the  right,   and  that  monunienl 
larked  in  like  manner;  it  was  then  turned  to  one  hundred  and  eighty  de- 
grees, and  tbe  south  monument  was  likewise  marked ;  then  turned  to  two 
hundred  and  seventy  degrees,  and  the  wesit  moouraent  marked  the  same  ai 
the  others.     When  the  instrunieut  was  turned  on  to  three  hundred  and  sixty 
degrees,  it  had  made  aconiplele  revolution,  and,  as  a  matter  of  course,  must 
strike  the  first  mark.     At  each  of  these  marks  the  edge  of  the  board  was 
sawed  into  atxiut  a  quarter  of  an  inch,   to  preserve  the  lines  for  all  future 
irements,   until  the  grade  line  was  reached  and  the  neat  work  begun. 
served  their  purpose  well,  and  were  a  ready,  reliable  and 
reference  for  the  contractors,   builders,   and  anyone  concerned. 
remarked,  the  instrument  has  made  a  complete  revolution,  and  is  in  the 
position  it  was  when  the  measurement  of  tlie  angles  was  begun.  Now, 
if  the  iastrament  is  in  adjustment  and  graduations  are  equally  spaced  on  the 
plates  to  revolve  the  telescope,  the  vertical  wire  must  bisect  the  saw  mark 
the  opposite  monument.     If  the  line  of  coUimation  be  out  of  adjustment 
Uld  the  graduations  equally  spaced,  no  error  would  occur  in  measuring  the 
long  as  the  same  side  of  the  telescope  was  kept  above.     These  an- 
fjies  were  measured  a  number  of  limes  on   different  parts  of  the  plate,  di- 
jGcting  the  telescope  on  the  same  monument,  beginning  at  fifteen,  thirty. 
'  ifty.five.  sixty  degrees,  etc..  advancing  by  ninety  degrees;  also  beginning 
each  of  the  points  and  advanciog  by  ninety  degrees  the  entire 
circamference.     In  only  a  few  of  these  measurements  or  observations  did 
the  spider's  Une  bisect  the  saw  cut,  and  in  many  of  them  it  fell  clear  outside 
of  tbe  cut-     My  instrument  is  an  old  one.  and,  perhaps,  does  not  come  up 
to  the  standard  of  accuracy  of  the  instruments  manufactured  within  the  last 
few  years.     However,   this  little  inaccuracy  could  have  oothtng  to  do  with 
the  appearance  or  usefulness  of  a  temple  of  justice;  nor  could  it  furnish  a 
case  where  the  scales  of  justice  were  not  so  delicately  poised  that  it  would 
□ol  satisfy  the  most  exacting. 

Another  example  of  the  measurement  of  an  angle  was  made  as  fallows: 
The  theodolite  was  set  directly  over  a  point  seven  hundred  feet  distant  from 
another  point  on  a  horizontal  line  which  was  carefully  measured.  The 
height  of  the  inslrunieat  was  4.460  feet;  34  minutes  was  turned  off  on  the 
venlcftl  arc.  This  is  nearly  equal  to  the  angle  between  the  focus  and  the 
stadia  wires  of  a   lelesc'ope.      The   natural  tangent  of  34  minutes  is 
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.009890,  aud  for  700  feet,  6.923  feet  This  16.923  feet,  plus  4.460  feet— the 
height  of  the  instrument — equals  11.383  feet,  which,  if  both  the  angle  and 
the  distance  were  perfectly  measured,  would  be  the  reading  of  the  rod.  But 
instead  of  reading  11.383,  it  read  only  11. 314,  a  discrepancy  of  .069  of  a  foot 
on  the  rod,  which  wotild  be  equal  to  deficit  of  7  feet  on  the  horizontal  meas- 
urement This  discrepancy  cannot  be  due  in  any  considerable  degree  to  the 
horizontal  measure,  for  it  must  have  been  true  to  within  one-tenth  of  a  foot, 
so  the  error  must  be  chiefly  due  to  both  the  inaccuracy  of  the  observation 
and  the  grraduations  of  the  instrument.  The  error  is  evidently  due  more  to 
the  observation  and  imperfection  of  reading  the  vernier  than  to  instru- 
mental error.  The  condition  of  the  atmosphere  is  also  a  fruitful  source  of 
error.  But  if  all  the  conditions  were  absolute,  the  reading  of  a  minute  on  a 
vernier  whose  radius  is  3  inches,  is  a  very  difficult  thing  to  do  when  we  con- 
sider that  one  minute  of  arc  on  a  3-inch  radius  is  a  space  of  only  j^  of  an 
inch.  If  this  space  be  bisected,  we  have  a  i  minute,  which  is  ^^^^  part  of 
an  inch,  certainly  the  limit  for  reading  such  an  instrument. 

The  angles  of  the  primary  triangles  of  the  United  States  coast  survey 
are  measured  with  theodolites  whose  horizontal  circles  are  twenty-four  or 
thirty  inches  in  diameter,  and  to  eliminate,  as  much  as  possible,  every  source 
of  error,  from  forty  to  sixty  observations  are  made  for  each  angle.  With 
these  precautions  it  has  been  found  that  the  error  of  a  primary  triangle  (where 
the  sum  of  its  three  angles  has  been  compared  ^vith  one  hundred  and  eighty 
degrees)  has  fallen  within  three  seconds.  The  error  of  three  seconds  has 
been  adopted  as  the  highest  admissible  limit  of  error. 

The  statement  is  made  that  the  Lick  observatory,  in  California,  locates 
its  latitude  to  within  one-tenth  of  a  second.  This  would  be  within  about  one 
hundred  feet  of  the  true  position.  This  is  not  a  very  large  error  in  twenty- 
five  thousand  miles. 

Until  recently,  the  distance  given  from  our  earth  to  the  sun  was  niuety- 
five  million  miles.  Recent  measurements  aud  calculations  give  the  distance, 
in  round  numbers,  ninety-three  million  miles.  This  discrepancy,  like  the 
others,  is  owing  to  the  fact  that  the  measure  of  the  base  and  angles  is  only 
approximate,  and  cannot  be  exact. 

Mr.  Varney,  the  chairman  of  the  committee  on  land  surveying,  asked 
me  to  contribute  to  his  committee  the  notes  of  some  survey  made  by  myself. 
The  survey  which  I  will  now  describe  was  intended  for  the  report,-  but  Mr 
Varney  suggested,  afterward,  that  it  might  as  well  be  included  in  this  paper 
on  measurement 

The  survey  was  made  in  Wyoming  Territory,  on  July  21.  1889.  and  the 
notes  are  taken  from  my  diary  of  that  date.  The  work  was  executed  with- 
out a  chain,  compass  or  transit  The  writer  was  with  a  party  of  tourists 
from  the  States,  accompanied  by  very  intelligent  ranchmen  and  herders  of 
that  neighborhood,  in  all  about  twenty  persons.  The  object  of  the  visitox^ 
was  to  see  the  mountains  and  whatever  else  they  could,  of  interest,  and  that 
of  the  ranchmen  was  to  look  for  more  or  better  pasture  lields  for  their  herds. 
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)  wonderful  canon  ou  Uie  North  Platte,  though  none 

L     The  canon  is  situated  about  forty  or  fifty  miles 

h  of  Fort  Steel,  and  between  the  mouths  of  the  Medicine  Bow  and  Sweet 

No  one  in  the  party  knew  whether  these  lands  had  ever  been 

feyed,  but  as  the  land  is  unfit  for. cultivation,  it  is  cot  likely  it  bos  been 

reyed  into  sections. 

n  Wednesday  morning,  with  three  wagons  and  four  saddle  horses,  our 

parly  started  from  Carbon  Station  on  the  U,  P,  Railroad,  and  arrived  at  the 

uujon  on  the  ntxt  Saturday  afternoon.      We  traveled  about  twenty  miles 

each  day.     The  trail  was  circuitous  among  the  rocks  and  htlls,  and  it  wa8 

night  that  our  wagons  were  the  only  ones  that  had  ever  traversed  that 

rt  of  the  country.     The  surface  is  very  broken  and  rocky,  and  where  there 

o  rocks  nor  strong  alkali   clay,  sage  brush  aod  grease  wood  grow  to 

>out  the  height  of  wheal  or  oats,  and.  in  some  places,  about  as  thick.     The 

■X  hitls  and  basins  aT«  about  four  thousand  to  five  thousand  feet  above 

;  sea,   and  the  higher  ridges  or  plains  are  from  seven  thousand  to  eight 

lousand  feet  above  the  sea.     From  these  higher  plains,  Loraine  Peak  to  the 

It  and  Elk  Mountain  to  t)ie  south,  were  often  in  .sight  with  their  tops  cov- 

d  with  snow;  and  to  the  westward,  the  red,  rocky  summits  of  the  Semi- 

.3  could  be  seen. 

We  passed  through  Shirley's  basin,   which  is  comparatively  level,   is 

e  thousand  feet  below  the  surrounding  hills,  and  has  an  area  ■>(  over  three 

jtondred  square  miles.     Numerous  springs  of  clear,  cold  water,  but  some- 

A  alkaline,  gush  out  of   the  rocks  around  its  edges,  formiug  beautiful. 

r  rivulets,  winding  thetr  way  through  the  green,  grassy  plain,  to  finally 

lose  ttaeroselves  and  sink  in  the  dry  sand.    On  our  journey  we  found  sparkling. 

clear,  cold  water  gushing  from  the  rocks  at  every  tea  or  twelve  miles.     At 

these  springs  were  always  green  grass  plats  in  the  desert,  extending  out  until 

^^be  water  sunk  into  the  sand.    This  region  abounded  in  sage  hens  and  ante- 

^^kpe,  which  furnished  our  party  an  abundant  supply  of  most  delicious  meat. 

^^Wheii  on  some  of  the  highest  and  level  plains,  in  looking  around  the  horizon. 

^Hifiy  antelopes  might  he  seen  at  one  time. 

^^^  As  we  approached  the  channel  of  the  Platte,  and  parallel  with  it,  there 
were  perpendicular  walls  of  rock,  one  h  undred  feet  or  more  high,  each  stra- 
tum as  smooth  and  level  as  if  the  wall  had  been  laid  up  for  a  building.  The 
cupiog  on  the  top.  apparently  as  level  as  water,  ornamented  with  stone  as 
large  as  a,  house  lying  on  top,  some  resting  on  a  base  of  only  a  few  square 
reel,  and  often  on  these  again  were  lying  other  large  rocks,  which  looked  as 
if  tt  would  not  requve  a  very  strong  person  to  push  the  whole  mass  over  the 
icipice.  On  the  terrace  below  were  scattered  broken  rocks  in  wild  confu- 
n.  so  close  together  that  it  was  a  difficult  matter  to  find  a  passage  to  drive 
k  wagon  between  them,  many  of  them  containing  one  hundred  cubic  yarla. 
bn  top  of  these,  again,  would  often  lay  large  rock.  Tbis  wild  and  grand 
Dfnsion  of  rocks  extends  for  miles  along  the  Platte,  with  heie  and  there  a 
n  the  walls  where  a  caaon  has  forced  its  way  to  the  river.     Down  one 
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of  thciic  canons  we  wound  our  way  to  the  river,  which  was  about  five  bun- 
(iTisd  feet,  perpendicular,  below.    Just  as  we  were  entering  this  gorge,  the 
mouth  of  the  great  canon  through  which  the  river  flows  came  in  fall  view, 
up  the  river  nearly  a  mile  away.      The  appearance  was  that  of  a  mountain 
ridge  thrown  across  the  river  and  broken  in  two.    The  crack  appeared  to  be 
one  hundred  feet  wide  or  mo  re.  and  its  dark  line  could  be  traced  across  the 
mountain  until  it  passed  beyond  our  line  of  sight     Out  of  the  bottom  of  this 
crack  and  broken  mountain  flowed  the  river.     Here  was  a  magnificent  sight, 
a  mountain  dam  across  the  river  broken  square  in  two.      We  descended  to 
the  river,  crossed  to  the  west  side,  and  followed  it  up  to  the  mouth  of  the 
canon,  where  its  walls  were  as  perpendicular  as  those  of  a  building.     In  the 
angle  l>ctween  the  foot  of  the  mountain  and  the  edge  of  the  river  was  a  beau- 
tiful, level  lawn  of  green  grass,  kept  so  by  the  near-flowing  river  and  cooling 
n(M>n(lay  shade  of  the  mountain.     Here  on  this  magnificent  lawn  we  pitched 
our  tents.     Before  night  came  on  we  had  time  to  take  a  partial  look  at  the 
canon ;  starting  at  the  mouth  we  ascended  along  its  edge ;  the  entire  surface 
was  sandstone,  with  here  and  there  a  stunted  fir  or  cedar  growing  out  of  the 
seams  in  the  rock.      The  ascent  was  easy  and  delightful,  like  a  great  stair- 
way with  stei>s  from  six  inches  to  one  or  two  feet  high,  and  from  five  to 
twenty  feet  wide.      Before  we  arrived  at  the  summit  our  march  was  cut  off 
by  a  lateral  fissure  from  the  west      Here  we  stopped  on  a  large  table  rock, 
twenty  or  thirty  feet  scjuare,  on  the  comer  of  the  great  canon  and  the  fissure 
from  the  west.      We  cautiously  advanced  to  the  edge  of  the  precipice ;  there 
w*i8  no  limb,  nor  tree,  nor  rock,  nor  balustrade  by  which  to  hold,  except  the 
n>ck  l)eneath  our  feet      Cautiously  we  peered  over  the  edge,  down  into  the 
ilci»p.  dark  aln^ss  between  the  tNVO  perpendicular  walls,  to  the  shining  river  be- 
low. The  sensation  was  almost  like  that  of  on  electric  shock ;  here  a  single  step 
forwanl  would  lx»  into  eternity.     Carefully  we  drew  bock  from  the  precipice 
and  retraced  our  steps  down  the  mountain  to  our  tents  on  the  beautiful  lawn 
U^low,  where  a  dehcious  supper  of  warm  short-cake,  fried  antelope   and 
yo\u)g  sage  hens,  with  fat  bacon  and  gravy,  and  strong  coffee  with  plenty  of 
sug:ar  was  siH)n  served  and  partaken  of  with  appetites  characteristic  of  that 
purt,^  mountain  atmv>sphere.     This  was  only  a  repetition  of  our  meals  during 
the  unintey.     The  evening  \^*as  cool  and  delightful,  although  the  day  had 
l^ecu  very  wanii.      We  filled  our  buckets  with  water  from  the  river,  and  set 
thon\  on  the  Uiuk :  by  morning  it  was  almost  as  cold  as  ice  water.    The  next 
nu>rning  was  Sunday,  and  we  spent  the  whole  day  at  the  canon,  traveling 
along  its  oiig*  over  the  mountain.  Ux^king  down  its  somber  depths,  and  view- 
ing this  wiM  wvnderland  of  hills  and  rocks.     I  wasted  to  knuw  the  depth  of 
this  rv^yal  gv^n:^.  this  imperial  fracture,  but  had  no  barometer,  chain,  com- 
|>ass  \vr  thc\HloIitc  with  which  to  measure  it :    I  had  a  one-foot  rule  in  my 
IHvket.  and  with  this  measured  and  used  a  lariat  for  a  chain,  tent  poles  for 
si|;h;u\):  and  leNX'Img  nxls.  and  rvterrvd  the  honsontal  place  to  the  eddy 
waters  alon^^  the  shore  of  the  river. 
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HORIZONTAL  MEASUREMENT. 

To  ascertain  the  perpendicular  height  of  a  point  on  top  of  the  mountain, 
above  the  level  of  the  river  at  C,  on  the  edge  of  the  precipice. 

The  point  A  was  established  in  the  edge  of  the  river,  on  the  line  A  C. ; 
A  B  was  measured  540  feet,  B  being  also  in  the  edge  of  the  river,  and  both 
A  and  B  in  shallow,  still  or  eddying  water,  above  which  a  paved  bottom  of 
boulders  projected,  on  which  a  person  could  walk  and  keep  out  of  the  water. 
The  lines  A  F  and  B  E  were  each  measured  200  feet,  at  right  angles  to  A  C, 
and  the  line  £  F,  as  a  matter  of  course,  was  equal  to  A  B,  540  feet;  at  the 
intersection  of  the  lines  F  C  and  B  E  the  point  D  was  fixed,  which  was  188 
feet  from  B  and  12  feet  from  E. 

Now,  the  rectangle,  A,  B,  E  and  F,  is  divided  by  the  Une  F  D,  making 
the  horizontal  triangle  E,  F  D,  which  is  similar  to  the  triangle  A.  C  F ;  then 
we  have  this  proportion:  D  E:  E  F::  F  A:  A  C,  in  which  D  E,  E  F  and  FA 
are  all  known  to  find  A  C,  the  horizontal  distance.     Hence — 

12  :  540  ::  200  :  9000 
Therefore  the  horizontal  distance  from  A  to  C  is  9000  feet 
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RIVER. 


We  now  measure  on  tlie  horizontal  line  A  C  along  the  water  a  distance 
A  G,  100  feet ;  at  A  a  point  is  fixed  4  feet  above  the  level  of  the  water  and  at 
G  a  pole  is  set  perpendicular  to  the  water,  and  an  observation  taken  from 
the  point  above  A  to  the  object  C;  the  line  of  sight  cuts  the  pole  15.9  feet 
above  the  water. 
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We  now  have  the  vertical  triangle,  G.  A  I,  similar  to  C  A  C.     Hence 
we  have  the  proportion, 

GA:GI::C  A:  CC, 
in  which  G  A,  G  I  and  C  A  are  known  to  find  the  vertical  distance,  C  C; 
whence,  loo  :  11.9  ::  9000  :  1071. 

Therefore,  the  vertical  distance  of  C  C  is 

1071+4=1075  feet 


DISCUSSION. 

TheChnir — Gentlemen,  are  there  any  remarks  to  make  on  this  paper? 

Mr.  Vamey — Mr.  Chairman :  There  are  some  thoughts  occur  to  me  th 
I  feel  like  talking  about,  but  I  am  not  certain  that  we  should  take  the  tim> 

The  Chair — Our  time  is  limited,  that  is  true. 

Mr.  Vamey — Is  there  anything  else  to  come  before  us  ? 

The  Chair — The  Committee  on  Legislation  has  not  reported  yet 
don't  know*  whether  it  is  ready  yet  or  not 

Mr.  Vamey — I  know  that  we  are  to  adjourn  early,  and  I  don't  want  tc^  ' 
take  time. 

The  Chair — There  are  some  papers  that  we  passed  in  the  early  part  of 
the  morning  session.  I  don't  know  whether  the  persons  are  in  yet  or  not 
We  don't  want  to  miss  any  one.  ''Photography  for  Engineers,"  by  R.  H. 
Lee;  is  he  here  at  this  time?  He  does  not  seem  to  answer.  "City  Surveys," 
by  W.  A.  Ginn ;  I  believe  he  is  not  here.  "Committee  on  Blanks  and  Instru- 
ments," Mr.  Davi8*^n.  He  is  not  here  yet.  Mr.  Bowen,  is  the  Committee 
on  Legislation  ready  to  report? 

Mr.  Bowen — No.  sir. 

Mr.  Vamey — I  want  to  say  a  few  wortls  that  are  suggested  by  the  paper 
of  Mr.  Pampel.  and  that  is  in  relation  to  the  possible  accuracy  of  surveys.  I 
have  never  placed  much  stress  on  this  in  any  talk  that  I  have  indulged  in 
before  this  society,  because  I  regard  that  as  of  secondary  importance  in  sur- 
veying. The  matter  of  prime  importance  is  to  set  monuments  so  that  those 
who  follow  you  may  know  what  you  ha\*e  done.  I  regard  that  as  the  sheet 
anchor,  and  if  a  man  will  do  that  I  will  forgis-e  him  all  sorts  of  inaccuracies 
— I  care  but  little  about  them.  Nc\*ertheless,  I  do  feel  just  now  like  replying 
to  some  implications  in  that  papier.  I  do  wish  to  say  that  a  higher  degree  of 
accuracy  than  pr^tbably  is  geuerally  attained  can  be  attained;  I  do  not  be- 
lieve in  the  impossibility  of  a  high  degree  of  accuracy  in  making  measure- 
ments, and  I  insist  that  it  can  be  done.  Now.  I  insist  that  iu  a  survey  of  a 
hundred  all  round,  there  is  no  necessity  of  an  error  of  either  latitude  or  de- 
parture  of  more  than  four-tenths  of  a  foot  I  regard  that  as  the  limit  with 
which  a  person  should  l^  satistied.    I  don't  say  that  I  alwa}-s  attain  that;    I 


3  a  burden  to  mt 
piany  times,  because  a  survey  would  ui 
r  RSttcD  feet.  But  1  d<i  say  Ihat  it  is 
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as  well  as  to  the  rest  of  ya<x.  a  great 
t  balance  within  five,  six.  or  even  le'^ 
Dssible.  I  do  say  that  when  our  sur- 
ia  a  proof  ihat  some  of  our  work  has 


D  c&rvlesaly  done.     Now  then,  as  to  how  it  is  done ;  I  want  you  to  cut  st 

I  if  you  wish  to.     I  don't  want  to  bore  you  n-ith  talk.     I  want  to  go  to  the 

iniversily,  bat  I  will  just  briefly  state  how  I  make  my  measurements:  In  the 

t  place,  1  never  have  two  chain  men ;  I  always  have  hold  of  one  end  of  the 

e  myself;  I  have  a  man  to  help  me,  and  he  carries  the  hind  end  of  the 

r.  if  he  is  a  skilled  man  I  send  him  ahead ;  but  the  best  man  belongs 

ibead ;  the  rear  man  has  just  two  things  to  do :  he  is  required  to  keep  you 

a  a  straight  line  (you  have  something  ahead,  and  in  lining  up  if  a  point  is 

in  a  thousand  feet,  if  it  is  more  than  six  inches  out  of  the  line  it  is  inexcusa- 

We ;  1  don't  say  we  don't  get  more  than  that  out,  but  if  we  do  there  is  oneof 

tbe  reasons  why  the  survey  does  not  balance.     But  there  is  no  reason  for 

^   etting  more  than  six  inches  out  of  line  in  a  thousand  feeL)     To  do  that, 

n  holds  the  zero  of  his  tape  over  the  pin;  with  the  tape  as  a  sight. 

e  sights  along  the  tape,  and  i  stand  to  one  aide;  suppose  I  am  measuring 

s  way.  1  stand  to  one  side,  with  the  tape  in  my  left  hand,  and  he  eights 

bog  the  tape,  and  I  hold  it  high  or  low.  as  he  directs  me,  so  that  the  line 

F  the  tape  may  strike  the  point  at  which  he  is  aiming;   if  he  is  on  high 

round.  !  hold  it  up  here;  tf  low,  1  hold  it  low,   and  he  gets  his  eye  down 

""liearly  to  the  tape  and  sights  along;  I  hold  the  tape  in  my  left  hand  and  the 

plumb-bob  in  the  right,  and  when  he  says  "all  right"  I  drop  the  plumb-bob 

and  it  strikes  the  groud;  he  pays  no  further  attention  to  me,  his  business  then 

is  to  hold  the  zero  of  the  tape  over  the  point     He  uses  the  plumb-bob  in  his 

Hight  hand  and  the  tape  in  his  left;  he  lets  the  tape  rest  on  his  leg.  or  some- 

^bhere  where  he  gets  the  strain;  my  instructions  to  him  are  that  that  tape 

^^ust  feel  as  if  it  was  bitched  to  a  nail— it  must  be  solid ;  while  1  am  getting 

"Itttdy  at  ray  end,  he  is  getting  the  zero  over  the  point  with  his  plumb-bob; 

when  both  are  ready,  and  he  knows  when  la 

iny  my  plumb-bob  to  the  right  place   I  an^ 

steadily- increasing  strain  until  I  think  I  h 


n  ready  by  this:  as  I  am  bring- 
1  at  the  same  time  drawing  a 
e  twenty  pounds;  when  I  have 


it,  be  Imows  that  I  am  right  by  that;  be  knows  about  what  twenty  pounds  i 

and  he  calls  out  "stick."  aud  holds  still  until  I  make  a  little  depression,  and 

he  fe«ls  tbat  jerk  on  the  tape  and  loosens  up;  by  that  depres"iion  I  let  the 

plumb-bob  strike  again;  I   put  a  pin  into  it.  slanting,  so  that  he  can  plumb 

"Klto  the  jwn  where  it  goes  into  the  ground,  and  I  put  it  in  very  carefully,  so 

^t  the  center  of  the  pin  is  at  the  point  of  the  plumb-bob.  and  go  on  and  re- 

Ut  the.  process.     With  a  little  practice  this  can  be  done  very  ra[ndly  and 

TV  exactly.     Of  course,  if  wearegoingdownhiU  or  up.  we  only  take  a  part 

the  tape.     On  long  distances,  if  we  arc  going  up  a  hill.  I  leave  a  point  at 

m  bottcnn  and  go  up  and  measure  it  down.     You  can  do  better  that  way. 

iave  eaid  what  I  wish  to  say.  and  I  wish  you  to  bear  me  out     1  wish  you 

febeor  in  mind  Ihat  this  is  the  first  time  I  ever  talked  this  way  to  this S"ci- 

tf,  because  I  regard  this  as  secondary.     1  do  insist  tbat  good  measurements 

''n  be  made,  however,   and  that  a,  high  degree  of  accuracy  can  be  obtained 

d  very  rapidly  also. 
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Discussion  of  Professor  Brown's  Paper. 


'WHAT  KNOWLEDGE  SHOULD   BE  REQUIRED  OF   SURVEYORS  TO  QUALIFY 


FOR   PRACTICE. 


•> 


Mr.  Wileman — Professor  Brown  mentioned  my  name  in  connection  wt 
Australia.     {  will  say  that  all  surveyors  in  Australia  are  required  to  be 
censed  and  have  a  maximum  fee  fixed  that  they  may  charge.     I  don't 
pose  they  are  prohibited  from  charging  less,  but  they  cxm  collect  that  at  la^ 
as  the  maximum — two  guineas  a  day.     I  am  not  familiar  with  the  detail 
the  requirements  in  South  Australia,  but  I  know  they  are  required  to 
served  at  least  two  years  with  a  licensed  surveyor  as  his  assistant,  and 
recommended  by  him,  and  I  think  another  one — two  licensed  surveyors 
recommend  him. 

'  Prof.  Brown — Very  much  a«;  it  is  in  Canada. 

Mr.  Wileman — Yes,  sir ;  I  think  it  is  almost  identical  with  the  Canadian 
practice. 

Prof.  Brown — Do  they  have  an  office  that  corresponds  with  our  county 
surveyor? 

Mr.  Wileman — No,  sir ;  because  the  land  office  is  run  by  the  government 
All  the  work  of  original  land  surveying  is  done  by  the  surveyor  general  in 
that  office,  and  the  private  work  is  done  by  the  licensed  surveyors  who  have 
no  official  position  other  than  their  license. 

Prof.  Brown — Do  the  surveys  they  make  have  to  be  recorded? 

Mr.  Wileman — If  a  surveyor  makes  a  survey  for  a  transfer  of  land  it  has 
to  be  recorded.  I  don't  know  that  surveys  that  do  not  involve  a  transfer 
have  to  be  recorded. 

Prof.  Brown — How  about  the  transfer  being  made  having  a  description 
in  it  ?    Does  this  description  have  to  be  submitted  to  the  surveyor? 

Mr.  Wileman — Well,  as  to  any  specific  requirement  saying  that  the  de- 
scription must  be  submitted,  I  don't  know  that  there  is  one.  But  as  the  <(ur- 
vey  or  plat  is  incorporated  with  the  title,  I  suppose  the  description  is  written 
by  the  surveyor  at  the  same  time  that  he  makes  the  plat. 

Mr.  Davisson — I  simply  want  to  state  one  fact  that  Mr.  Brown  spoke  of 
in  regard  to  bridge  building.  When  the  bids  are  leffentirely  to  the  bridge 
companies,  they  will  go  to  work  and  make  their  plans  for  the  floor  system 
about  the  same  as  the  truss.  I  think  that  is  a  great  mistake  myself.  I  have 
had  some  experience  in  that  direction,  and  whenever  I  draw  plans  for  a 
bridge  for  our  county  roads,  I  always  make  the  plan  for  the  floor  system  a 
good  deal  stronger  than  I  do  for  the  balance  of  the  members,  for  this  reason 
you  may  figure  the  truss  or  make  specifications  that  will  run  from  seventy 
five  to  a  hundred  pounds  to  the  square  foot ;  now.  I  will  make  the  fioor  sys- 
tem for  the  same  truss  run  from  a  hundred  pounds  up  as  high  as  a  hundred 
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1  twenty.  If  you  nin  a  traclion  cDgiiie  oa  the  bridge,  you  will  find  tbat, 
K  far  ss  tbe  truss  is  concerned,  it  is  all  right,  but  when  it  conies  to  the  floor 
stem  the  force  is  entirely  concentrated  at  one  point.  Now.  we  are  getting 
b  have  throughout  oar  counties  traction  engines  that  will  weigh  six  tons. 
^  i  had  all  our  roadways  that  had  been  ma-le — that  run  about  as  the  gen- 
ii spoke  about — sixty  pounds  to  the  square  foot,  and  their  floor  system 
ime.  The  result  was  we  had  to  take  out  the  old  stringers  in  these 
irtges  and  put  in  heainer  one".  They  would  have  their  floor  joist  probably 
nnre  than  two  or  three  inches  by  eight,  and  probably  not  more  than  Ave 
X  of  them  in  a  panel.  Those  old  bridges  were  constructed,  many  of 
I,  twenty  years  ago,  and  they  have  to  be  replaced  by  one  or  more  sleep- 
n,  acid  increase  their  size  to  probably  t^'clve  inches.  Vou  have  it  to  do. 
1  then  they  are  plenty  weak,  when  you  come  to  run  these  traction 
over  them.  1  think  that  that  is  a  thing  we  ought  to  look  after  very 
efully,  and  be  sure  we  get  our  bridges  strong  enough,  at  any  rate.  An- 
T  thing  we  always  do  in  preparing  plans  for  contractors  to  bid  on  is  this: 
Pe  specify  the  number  of  panels  and  the  height  of  the  truss  on  the  geheral 
a  sheet.  And  then  when  the  bridge  compianies  bid  upion  a  Dndge  of 
■at  kiod.  you  don't  have  to  go  to  work  and  calculate  every  bridge  they  bid 
g  separately.  If  you  leave  it  to  the  bridge  companies,  they  never  will  bid 
e  number  of  panels  and  same  beight  of  truss.  When  you  prepare 
«  general  plan  and  strain  sheets,  you  have  tbem  for  all  of  them. 

Mr.  Connor — 1  agree  with  Mr.  Davisson  in  regard  lo  the  Hoor  system  of 
The  most  of  the  bridges,  or  at  least  a  great  many  of  them,  give 
Elbe  floor  system  Che  same  capacity  as  the  truss.  They  are  on  the  same 
per  square  foot.  If  you  put  your  truss  on  one  factor, 
a  factor  of  four,  then  your  floor  system  should  be  raised 
I  tactftr  of  five  or  six.  One  thing  Mr.  Davis,son  must  remember 
that  is  very  true  in  regard  to  strain  sheets,  and  I  think  it  should  be  followed 
in  all  cases,  but  the  law  is  against  us.  Tbe  law  explicitly  says  that  the  com- 
missioners shall  do  so  and  so;  they  shall  invite  and  receive  plans  and  speci- 
fications from  all  bidders  and  are  required  to  invite  them.  1  have  bad  a 
it  deal  of  experience  in  that  bridge  business,  and  some  very  large  husi- 
BS,  and  1  know  there  is  the  trouble.  Even  when  you  specify  the  length  of 
Qie  spans,  they  will  come  in  with  tbe  length  and  capacity  of  the  spans 
inged.  For  instance,  you  advertise  for  a  bridge  of  one  hundred  pounds 
:r  square  foot  with  a  factor  of  four.  They  w'li  give  you  eighty  pounds  on 
se  hundred  on  the  floor,  disregarding  all  the  specifications 
jBtirely.  Bridges  to-day  that  were  made  some  years  ago  for  one  hundred 
bounds  capacity  per  square  foot.  I  have  been  on  them  and  measured  them, 
pid  I  know  they  have  only  sinty.  Vou  will  find  it  so  all  over  the  country. 
pagreatmany  of  our  counties  the  letting  is  done  practically  in  this  way:  For 
e  will  take  Morgan  county,  which  advertised  for  three  iron  bridges, 
MUt  three  months  ago.  They  said  one  of  Ihem  would  be  a  span  of  about 
t  hundred  and  seventy  feet  at  a  certain  place :  another  would  be  about 
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one  hundred  and  twenty-three  feet,  and  the  other  about  one  hundred  & 
thirty  feet     That  was  the  whole  advertisement;  that  comprised  the  yifhc:^:^ 
business.     There  was  no  depth  of  truss,  capacity,  or  anything,  nor  factor         ^ 
safety.    That  is  all  it  said — one  about  one  hundred  and  seventy,  one  abo-*  '^^ 
one  hundred  and  thirty,  and  one  about  one  hundred  and  twenty-three.    T^^^* 
reason  I  know  about  it  is  that,  after  the  bids  were  in,   I  had  the  privilege  ^^ 
looking  at  the  strain  sheets,  and  they  were  various.    Their  bids  were  abot^*' 
in  proportion  to  the  kind  of  bridges. 

Prof.  Brown— Usually  the  bids  are  inversely  as  the  quality  of  the  bridge^^ 

Mr.  Connor — Yes,  sir. 

Prof.  Brown — The  poorer  the  bridge,  the  hig^her  the  price. 

Mr.  Connor — I  think  sometimes  we  get  them  the  other  way.     My  opin 
ion  is,  there  should  be  some  qualification  for  the  business  of  practicing  en- 
gineering or  surveying,  and  with  regard  to  Mr.  Brown's  paper,  speaking  ot:  ^^^ 
the  young  man  who  came  to  college,   saying  that  he  was  nominated 
county  surveyor.  I  happen  to  know  of  that  case,  or  one  similar,  and  the 
was  elected,  too. 

Prof.  Brown — The  case  I  spoke  of  came  from  the  western  half  of  thi 

State. 

Mr.  Connor — This  one  came  from  the  eastern  half,  and  the  same  county 
had  two  cases  exactly  the  same — nominated  the  man  and  he  was  elected. 
He  didn't  know  how  to  adjust  his  instrument,  and  I  adjusted  it  and  showed 
him  how  to  adjust  it.  He  came  to  me  from  the  other  county,  from  an  adjoin- 
ing county.  • 

Mr.  Davisson — I  would  say  in  regard  to  the  bridge  matter  that  I  was 
caught  that  way  once.  The  first  bridge  letting  we  had,  we  had  some  seven 
or  eight  competitors.  There  were  no  two  alike.  I  said  I  will  never  be 
caught  that  way  again.  We  printed  bills  and  sent  to  every  bridge  company 
in  the  country,  giving  general  details  of  what  we  wanted  them  to  bid  on. 
and  we  put  in  our  advertisement  that  no  bridge  from  any  company  would 
be  considered  unless  they  were  strictly  in  conformity  to  the  plans  and  speci- 
fications, and  we  never  had  any  trouble  aften^-ards. 

Mr.  Bowen — You  stand  in  with  your  commissioners  pretty  well,  don't 

you? 

Mr.  Davisson — Frank  D.  is  engineer  of  Wa>Tie  county.  Ind.  They  gave 
him  all  the  work  of  bridge  building  throughout  the  county.  He  furnished 
everything  in  detail,  even  to  the  iron  work,  and  all  the  bridge  companies  had 
to  make  ^eir  bids  to  furnish  material  according  to  his  plans  and  specifica- 
tions, and  I  will  show  you  his  blanks  (I  brought  them  along)  in  regard  to 
the  bridges.  Here  is  the  foundation  for  the  abutments,  and  here  is  the 
form  for  the  superstructure.  Mr.  D.  is  now,  I  believe,  or  wa<  a  year  or  two 
ago,  superintendent  of  the  construction  of  the  Grand  Central  depot  of  Indi- 
anapolis. 

Mr.  Connor— 1  like  that  all  very  well,  but  the  law  of  the  State  is  against 
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siiftU  invite  and  receive  proposuls  and  p 


Usa^tliei 
am  bridge  companies. 

Mr.  Davisson — According  to  certain  rpecifi cations. 

Mr.  Connor— No,  sir;  they  shall  invite  and  receive  plans  and  specifics- 

ms  from  the  different  competitors.     They  must  admit  those  plans  and  go 

TUUgli  them.     I  would  much  rather  have  it  that  way  for  my  part,  but  then 

the  bridge  companies  propose  any  other  plans  you  can't  throw  ihera  out, 

Luse  the  law  is  against  you. 

Prof.  Brown — I  would  like  to  say  in  regard  to  those  old  bridges  that 

Davisson  spoke  about,  that  they  had  to  strengthen  the  floor  system — I 

link  Ihero  are  a  couple  of  other  points  to  l>e  looked  to — where  Ihe  floor 

urns,  especially  the  beam  ends  (if  it  was  budt  t!iat  way.  and  it  probably 

is],  hang  on  stirrups:  the  truss  would  probably  be  all  right.     Thatmetbod 

making  the  l1oor  capacity  considerably  higher  than  the  truss  capacity  iB, 

think,  coming  more  into  use  all  the  time  as  good  practice.     Aoout  the  fac- 

ot  safety,  instead  of  specifying  a  factor  of  safety  of  four,  live  or  six.  isn't 

bettor  10  specify  that  the  iron  shall  not  be  strained  more  than  ten  thousand 

twelve  thousand  live  hundred? 

Mr.  Davisaon^Now.  1  know  a  bridge  we  have  in  our  county  that  i 

Teas  built  by  the  Smith  Bridge  Company,  of  Toledo,     The  iron  beams 

very  light,  and  they  found  that  when  they  began  to  run  their  traction 

■er  (hem  they  got  afraid  of  them,  and  they  went  to  work  and  trus.-sed 


Mr.  Bowen — Mr.  Chairman:  The  old  bridges  seem  to  have  monopolized 
«  main  point  at  issue,  and  1  think  the  main  pomt  of  discussion  ought  to  be 
I  to  whether  it  is  expedient  to  have  enacted  any  legislation  looking  to  the 
lahfication  of  the  itembers  of  the  profession.  Now,  as  far  as  I  am  con- 
iraed,  I  am  heartily  in  spmpathy  with  the  professor's  recoraroeadationa, 
though  whether  it  would  benefit  me,  or  whether  1  would  be  entitled  to  a 
iploma  or  not  would  depend  upon  the  restriction  put  into  the  law.  If  they 
ere  very  severe  I  would  probably  be  relegated  to  the  rear.  But  1  would 
9  Iperfectly  satisfied  to  make  the  sacrilice  for  the  sake  of  the  good  that 
light  come  in  the  future  to  the  profession.  We  are  not  only  fixing  a  stand- 
"d  for  ourselves,  and  those  young  men  coming  upon  the  6eld  of  action. 
At  we  are  laying  the  foundation  for  the  future,  and  we  ought  to  lay  it  broad 
id  deep  as  much  as  we  can.  And  I  think  a  recommendation  of  this 
iod,  if  properly  managed,  properly  formulated  and  brought  to  the  attention 
:  Ibe  l^islative  tiody  in  the  right  way,  would  have  at  least  a  pos-sibls  chance 
r  passing.  Any  effort  in  that  direction  heretofore  has  never  met  with  any- 
bittg  like  success,  but  I  believe  the  measure  is  worthy  of  continued  eJTort. 
think  the  whole  thing  ought  to  be  re\-isod,  just  as  the  professor  has  said. 
tbat  he  has  simply  laid  the  foundation  for  what  ought  to  come  in  the  future, 
tbftt  it  onght  to  be  formulated  and  matured  before  it  goes  before  any  legis- 
lative committee. 

Another  idea  1  hat  occurred  tome,  aside  from  what  wasemliodiediiuhal. 
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was  that  the  scope  of  practice  that  any  individual  should  have— not  exactly 
the  scope  of  his  practice,  but  the  scope  of  his  jurisdiction  and  certificates, 
shotdd  be  somewhat  restricted,  to  at  least  within  his  own  knowledge. 
Now,  it  seems  to  me  that  it  is  quite  absurd  for  an  engineer  to  take  up  a  plat 
or  paper,  or  report  of  a  survey,  or  specification  for  a  bridge,  or  anything 
else,  and  put  his  name  on  it,  and  say  **this  is  correct,  absolutely,"  without 
knowing  an3rthing  about  it.  I  think  it  is  ridiculous  in  the  extreme,  and  I 
cannot  conceive  how  any  engineer  of  average  self-respect  and  intelli- 
gence would  do  it.  I  know  of  one  exception,  however.  Now,  it  strikes  me. 
that  it  would  be  just  as  consistent  for  a  lawyer  or  doctor  to  do  the  same 
thing.  To  make  the  case  plain,  we  have  across  the  street  here  Dr.  Hamil- 
ton, a  very  eminent  physician ;  he  has  charge  of  a  college,  teaching  young 
men  the  profession ;  suppose  that  he  would  undertake  to  doctor  the  people 
in  the  city,  and  would  sit  in  his  office  and  send  his  students  out  to  treat  these 
patients  and  then  be  willing  to  take  the  responsibility  for  the  correctness  of 
their  work.  That  don't  strike  the  average  man  as  exactly  right  There  are 
but  few  men  who  would  like  to  trust  themselves  to  that  kind  of  treatment, 
especially  if  they  had  the  grippe  right  badly.  Neither  is  there  any  eminent 
attorney  who  would  trust  his  important  cases  to  a  student  who  has  just  com- 
menced reading  for  the  profession.  For  these  and  other  reasons,  I  think  it 
would  be  well  to  have  same  kind  of  a  standard  of  qualification.  It  is  no  hard- 
ship at  all,  and  the  sooner  the  practice  is  started  the  better  for  the  coming 
generation. — the  better  for  the  young  men  who  are  starting  out  in  practice. 
Now,  as  to  the  bridge  question :  I  only  refer  to  this  incidentally,  because  I 
either  am  not  exactly  sound  on  the  bridge  question  myself,  or  else  some  of 
the  others  do  not  see  it  exactly  as  I  do.  Now,  the  idea  of  constructing  a 
bridge,  specifying  that  the  truss  shall  be  constructed  with  a  factor  of  four, 
and  that  the  floor  beams,  or  floor  system,  shall  have  a  factor  of  six — is  that 
the  idea? 

Mr.  Davisson — Yes,  sir. 

Mr.  Bowen — Now,  why  that  should  be  I  can*t  see.  The  proper  way,  in 
my  judgment,  to  do  is  this:  To  specify  the  kind  of  a  bridge  you  want,  the 
number  of  panels,  width  of  roadway,  height  of  truss,  and  specify  that  it 
shall  be  constructed  in  such  a  way  that  it  will  carry  a  hundred  (or  a  load 
equivalent  to  a  hundred)  pounds  pei:  square  foot  with  a  factor  of  four,  as 
against  the  greatest  strain  that  may  come  upon  any  member ;  now,  that  not 
only  covers  the  truss,  but  it  covers  the  floor  beams ;  you  put  your  six-ton 
traction  or  any  other  kind  of  an  engine  on  that  bridge,  and  you  run  it 
through.  When  you  get  to  the  panel  node,  or  over  the  floor  beam,  you  have 
a  concentrated  load  of  six  tons  on  one  beam.  Now,  if  that  beam  is  not  sc 
constructed  as  to  carry  that  load  with  a  factor  of  four,  it  is  not  up  to  the 
specifications ;  if  it  carries  it  with  a  factor  of  four,  and  the  truss  has  carried 
it  with  a  factor  of  four,  what  more  do  you  want  ?  You  have  got  it ;  of  course 
you  might  have  a  different  way  of  telling  the  thing,  that  is  all.  The  bridge 
must  provide  for  the  load  at  every  point,  and  it  must  be  provided  for  with  this 
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(U'tor  of  safety.     Now,  as  to  the  practice  oE  having  bridges  built  on  the 
plans  of  the  bridge  bnilder,  or  oa  the  plans  of  the  county  engineer,  that  de- 
pends entirely  upon  the  county  commissi  oners,  who  have  it  in  their  control ; 
as  this  gentleman  well  says,  the  law  makes  it  obligatory  upon  the  county 
canunissioners  to  advertise  for  and  receive  proposals  from  bridge  builders; 
Ibey  can  do  this,  but  at  the  same  time  they  are  not  bound  to  let  their  con- 
tract to  these  bridge  builders  on  any  particular  plan  they  may  present :  they 
must  look  at  them — that  is  their  duty  as  commissioners,  but  beyond  that 
they  are  not  bound  to  do  anything.     Suppose  a  bridge  builder  comes  along 
a.nd  asks  "why  you  didn't  give  me  that  contract?"    They  don't  have  to  an- 
swer; they  don't  have  to  say  why.      If  your  commissioners  see  fit  to  award 
ttic  contract  on  their  own  plan,  made  by  their  own  engineer,  they  have  a 
»*^ght  to  do  so;  and  the  engineer  who  gets  along  that  way  with  his  commis- 
sioners certainly  has  plain  sailing.     I  think  nine  out  of  ten,  throughout  the 
Siiate,  don't  get  along  exactly  that  way,      I  have  kown  cases  in  which  bids 
'Were  received  for  bridge  work  and  referred  to  the  county  engineer,  and 
"Xivhtle  he  bad  retired  to  bis  office  to  figure  up  and  determine  on  the  best  plan 
t.lie  bridge  builders  would  retire  to  the  auditor's  office  and  very  soon  have 
tJie  case  setcled—liavc  the  whole  CBse  decided  and  the  award  made,  some 
timebeforetheengineerwouldget  through  with  his  calculations.  They  would 
Xiotify  him  that  the  thing  was  settled.     Now.  that  is  not  the  customary  state 
of  things,  but  it  has  occurred  occasionally.      What  we  want  to  do  ts  by  edu- 
cation, by  proper  training  at  the  beginning,  to  put  the  engineer  on  such  a 
footing  that  he  will  be  respected.      That  is  the  only  way  to  do  iL      You 
cannot  do  it  by  an  election ;    the  political  engineer  don't  amount  to  much. 
But  we  want  engineers  who  have  the  proper  training:  then  they  must  show 
that  they  are  competent  to  do  whatever  belongs  to  their  profession,  and  that 
will  greatly  educate  the  people  to  the  importance  of  the  business,  and  it  will 
be  on  a  better  footing  that  way  than  you  can  get  it  in  any  other  way  that 

Mr.  WeddeJI— In  the  early  inception  of  this  organisation  I  believe  I  was 
a  mi'mber  of  it,  and  1  then  advocated  a  standard  of  qualifications,  but  some- 
how or  other  the  matter  wa.s  let  drop.  But  in  re.'erence  to  the  paper  just 
read,  1  believe  this:  that  something  of  that  kind  should  be  done;  there 
should  be  diplomas  issued  from  th's  organization,  and  I  believe  that,  while 
it  may  not  be  the  ca.se  now,  it  soon  will  be  that  these  things  will  have  some 
weight  in  determining  the  place  a  manis  tu  occupy;  1  don't  see  why  it  should 
not  be  in  this  profession  as  in  others.  Take  medicine,  dentistry,  and  law ; 
these  men  are  all  protected  by  law,  every  one  of  them.  As  our  county 
affairs  are  now,  it  is  n-Jt  a  mark  of  ability  to  see  a  man  in  any  po-iition, 
especially  in  in  the  office  of  county  surveyor.  He  has  got  in  there  just  as  has 
been  said,  through  probably  belonging  to  the  party  that  had  the  greatest 
number  of  votes.  Now  he  is  plated  there,  and  his  work  is  supposed  to  be 
correct,  whether  he  knows  anything  about  it  or  not.  And  I  believe  this; 
that  it  we  have  a  standard  of  qualifications,  and  diplomas  issued,  or  anything 
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else  that  may  go  from  this  body  and  into  the  hands  of  these  members,  I  be 
lieve  that  in  time,  and  that  not  very  far  distant,  that  it  will  be  of  use 
them,  and  that  a  man  can  be  recognized  by  what  he  holds  as  his  papers, 
believe  it,  and  I  think  that  is  the  way  out  of  a  great  many  dilemmasi  we 
now  in.  Now,  in  the  earlier  work  of  this  organization,  the  only  thing  thai 
seemed  to  be  uppermost  in  the  minds  of  a  great  many  members  was:  how 
much  money  can  I  get  out  of  my  office?  I  want  so  much  money;  it  is  worth 
so  much  a  day  or  it  worth  so  much.  I  felt  that  was  wrongs  and  I  think 
it  is  wrong  now.  Make  the  people  think  we  are  worth  so  much,  and  then 
we  will  get  it.  As  to  bridges:  I  want  to  say  that  I  think  it  was  in  '83,  when 
the  high  waters  were  here  ana  swept  away  a  great  many  bridges ;  I  know  in 
my  county,  where  I  was  surveyor  and  engineer,  it  took  away  a  good  many; 
at  One  letting  six  different  companies  were  there,  I  think ;  I  figured  out  the 
strain  sheets  of  these  companies,  and  there  were  but  two  of  them  that  wotdd 
work  up  to  what  they  proposed.  One  of  the  commissioners  came  to  me  and 
said:  can  you  do  this  or  that  with  reference  to  this  bridge  company?  The 
trouble  is  everywhere,  so  far  as  I  know,  that  the  commissioners  have  ingra- 
tiated themselves  into  the  graces  of  the  bridge  companies,  and  some  of  you 
know  what  the  results  are. 

A  Member — A  year  ago  I  found  but  one  out  of  seventeen  bridges  that 
would  work  up  to  the  requirements. 


Discussion  on  i'aper  by  G.  L.  Iniiis. 


Mr,  B<»vfn— There  is  just  one  point  in  there  that  1  think  is  worthy 
t  "hitchliij;  onlci."  figuratively  speaking:  In  referring  to  the  survey  that  he 
c  by  order  of  the  court,  he  proceeds  to  detail  bow  it  was  done,  and  how 
«  reported  to  the  court,  and  the  judge  confirmed  the  survey,  and  then  he 
(qrs  he  that  he  was  right.  Now,  that  is  the  point,  for  this  reason :  that  nine 
es  oDt  of  ten — well,  we  might  say  invariably,  when  a  competent  surveyor 
a  and  carefully  makes.isurvey.  and  fixes  the  points,  he  knows  more  about 
t  than  the  judge  of  the  court;  so,  when  the  judge  confirms  his  work  he  is 
rtainly  right. 

Mr,  Innis— Mr.  I'resident :  We  had  another  case  right  close  to  the  city 
re,  on  a  free  turnpike  in  which  the  county  surveyor  (at  the  time  Mr.  Kin- 
ar)  went  and  fixed  the  comer:  a  deputy  sect  by  Mr.  Kiancar  went  and 
ed  one.  and  be  asked  me  to  go  over  and  repeat  tbe  survey,  which  1  did, 
d  we  didn't  come  three  inches  apart  at  that  point.  Some  one  got  wind  orf  a 
low  who  had  been  merely  acting  as  a  helper,  never  had  studied  th$  sci- 
ce  at  all.  and  in  fact  didn't  know  much  about  the  higher  mathematics.  He 
int  over  and  ran  the  line  oiT  Foire  two  or  three  rods  one  way.  The  people 
B  the  other  side  took  a  notion  that  they  could  get  two  or  three  rods  more  of 
ao  they  enjoined  th>  commissioners  from  building  Che  pike  until  the 
I  was  decided,  After  they  were  enjoined.  1  went  to  survey  some  land 
r  the  adjoining  land  owner,  and  I  asked  him  to  furnish  me  a  man  who  was 
good  digger — an  Irishman,  if  he  had  hlni.  I  went  to  tbe  stakes  where  we 
It  them,  and  told  him  to  dig  around  there  until  he  come  to  the  natural 
Kiund — the  gravel  vras  filled  in  there  three  or  four  feet.  He  dug  down 
^e  or  four  feet  until  he  found  a  stone,  but  it  so  happened  that  under  our 
Les  be  came  across  an  old  stone  that  looked  like  a  corner  stone.  Even 
If  that  the  people  were  foolish  enough  to  go  into  court  over  it,  and  the 
rt  went  out  and  invited  some  of  us  to  go  with  him  and  show  him  the  line, 
[e  took  all  tbe  pains  he  could  to  inform  himself,  but  be  decided  that  that  old 
lone  was  the  proper  corner.  Of  course,  they  paid  thoir  own  costs.  I  speak  of 
lis  to  sbow  the  evil  any  one  can  do  by  careieiW  work ;  it  gets  neighbors  into 
larrels  and  expense  for  nothing,  and  1  think  no  one  ought  to  be  permitted 
t  practice  o>'r  profession  unle-s  be  is  capable. 

Prof.  Brown — I  am  very  glad  indeed  to  have  beard  Colonel  Innis  fol- 
iwing  in  this  same  line  that  1  spoke  of,  and  I  think  it  shows  that  there 
tight  lo  be  something  donu  about  it,  I  might  say  that  the  examinations  or 
Bquirements  that  I  had  in  my  mind  were  not  such  as  would  take  a  man  of 
ears  Ot  experience  to  pass,  any  more  than  a  law  student  could  stand  some 
IftninxIJoDs  that  it  takes  a  lawyer  of  experience  to  pass,  or  that  a  young 
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physician  would  pass  an  examination  that  such  a  physician  as  Dr.  Hamilton 
could  hardly  pass. 

Mr.  Innis — Mr.  President :  I  would  like  to  say  that  I  think  it  needs  an- 
other qualification,  besides  the  quialifications  we  get  in  schools,  although  we 
cannot  do  without  that     That  must  be  the  first  step.     But  they  should  be 
thorough.     Now,  I  was  a  member  of  the  county  board  of  school  examiners 
here  for  eight  or  ten  years,  and  during  that  time  I  had  a  gentleman  come 
from  Delaware  from  college,  and  he  stuck  a  diploma  in  my  face  as  a  recom- 
mendation of  character  and  as  a  recommendation  of  his  qualifications,  and 
he  wanted  me  to  issue  a  certificate  on  that  without  any  further  examination, 
or  wanted  the  board  to  issue  a  certificate.    We  told  him  we  didn't  do  that, 
that  since  he  was  so  well  quaUfled,  he  would  have  no  difficulty  to  answer 
our  questions,  but  he  couldn't  answer  a  question  correctly ;  he  could  scarcely 
answer  one  in  common  arithmetic :  he  didn't  know  anything  about  English 
grammar  at  all,  and  we  refused  him  a  certificate.     He  got  on  his  ear  consid- 
erably, but  we  couldn't  help  that     Not  very  long  after  that,  a  State  school 
commissioner,  just  before  he  took  his  office,  came  to  the  city,  and  I  invited  him 
to  come  home  and  stay  with  me  until  he  got  a  place  to  move  his  family  to;  he 
did  so,  and  during  that  time  I  invited  him  up  to  one  of  our  examinations. 
There  were  twelve  young  ladies  that  came  from  the  high  school,  and  each 
one  had  a  diploma  from  the  high  school  in  this  city,  and  I  put  them  in  a 
class  by  themselves,  and  I  thought  it  would  show  off  Franklin  county  before 
the  school  commissioner,  and  he  would  start  off  with  a  good  opinion  of  our 
school;  but,  unfortunately,  not  one  of  the  twelve  could  answer  any  diffi- 
cult question  in  common  arithmetic.     I  thought  perhaps  they  had  been 
through  the  higher  branches  and  had  forgotten  arithmetic,  and  I  asked  what 
a  right-angled  triangle  was.     That  went  all  around  the  class.     Finally  one 
young  lady  held  up  her  hand,  and  I  told  her  she  might  answer — very  glad  to 
hear  her,  indeed.     ••Well,"  she  said,  "a  right-angled  triangle  is  a  triangle 
with  three  right  angles."      The  commissioner  said  to  her,  "The  Almighty 
couldn't  make  one  with  two."    So  we  want  other  qualifications  besides  the 
qualifications  of  the  schools  for  a  man  to  make  a  surveyor. 

Prof.  Brown — I  recognize  the  fact  that  mere  book  learning  would  not  do 
the  business.  I  said  a  man  must  have  common  sense  and  some  practical 
experience,  and  I  think  a  young  man  before  being  [licensed  ought  to  have 
one,  two  or  possibly  three  years,  a  .sort  of  apprenticeship  with  a  practical 
surveyor,  go  out  and  pound  stakes,  and  carry  chain,  and  so  on. 

Mr.  Wileman — Mr.  President:  At  the  same  time,  in  connection  with  the 
practical  experience  of  doing  the  work,  I  think  that  for  land  surveying  it  is 
very  necessary  to  have  some  knowledge  of  the  law  in  regard  to  it,  subdivid- 
ing and  revision  of  old  comers  or  establishing  new  ones.  Now,  a  person 
may  go  on  railroad  work  for  several  years,  learn  the  mere  mechanical  de- 
tails of  surveying,  and  be  capable  of  doing  ordinary'  land  surveying;  but  go 
into  county  work,  retracing  old  lines  and  dividing  property,  and  he  w^ould 
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o  what  he  shcnild  do  to  do  justice  between  the 
a  fiad  what  the  original  surveyor  ought 


bid  himself  entirely  at  a 

Mr.  Innis — It  is  not  the  object  t 
0  have  done,  but  what  he  did.  . 

r.  Judson^Mr.  Chairman'  I  think  that  one  difficulty  Chat  we  have  to     | 
Boutend  with  in  tr)~ing  to  raise  the  Rtandard  of  qiiat ideations  for  surveyors     . 
ind  en^neers.  is  that  the  public  generally,  the  people  who  ought  to  be  in- 
terested in  that  sort  of  thing,  don't  reaiiie  how  much  trouble  a  person  who 
t  understand  bis  business  can  make.     Now,  as  has  been  said,  there 
«  all  sorts  of  people  who  pretend  to  be  surveyors,  just  as  1  suppose  there 
e  in  every  profession.     The  only  difference  is  that  in  surveying  it  is  akiad     i 
if  free-for-all  affair.     Everybody  can  buy  acorapass  and  chain  and  start  out, 
Iwt,  as  1  said,  the  difficulty  is  in  gettingthera  to  understand  how  expeu- 

4  sort  of  an  arrangement  Is  for  those  who  have  property  to  divide  up.     I 
BKow.  tu  relate  an  instance,  we  have  in  our  place  at  Sandustcy  a  tnas  who, 
Jever  since  1  have  lived  tliere.  ha.i  pretended  to  be  a  surveyor.     He  is  a  sort 
(f  map  maker,  and  he  is  equipped  with  an  open-aight  compass  and  jacob- 
Jltaff.  and  has  a  chain  thai  perhaps  would  weigh  ten  or  fifteen  pounds,  and 
ifi  and  things  of  that  sort  to  correspond.     He  actually  pretends  to  do  It  , 
d  does  do  city  svirveyiog.  and  bo  occasionally  gets  a  job,   and.  in  almos^ 
[every  instance,  that  job  goes  intocourt.     That  is  only  an  illustration  of  what 
t^ve  have  to  contend  vnth,  and  it  seems  to  me  that  the  only  way  in  which  we 
raise  the  standard  and  1>etter  the  condition  of  affairs  is  for  each  one  of 
o  unite  to  set  about  in  our  own  county  or  district  in  which  we  are  located 
L  la  do  what  we  can  towards  influencing  those  who  are  in  authority  and  those    i 
I  who  would  have  influence  with  the  legislature,  so  that  when  anything  of  that 
I  «ort  is  brought  up  we  can  handle  it  and  get  it  into  ^hape. 

A  Member — Mr.  President:  Another  thing  with  regard  to  parties  starting 
.t  1  will  relate  a  case  that  I  know  of ;  he  was  a  helper  for  quite  a  while,  and 
I  be  look  a  nntioa  he  could  do  surveying  as  well  as  any  person,  and  he  got 
I  liold  of  a  telescope  compass  with  the  cross-hairs  out,  and  he  actually  ran 
or  two  years  without  any  crosshairs  in  it.  There  happened  to  be  a 
I  little  point  OD  the  object  glass  right  under  that,  and  he  saw  that  and  thought 

u  the  sight     He  came  to  Mr.   D one  day  and  said  that  had  got 

I  knocked  off,  and  he  wanted  Mr.  D to  fix  itfor  him.     Mr.  D said,  "I 

don't  sec  any  cross-hairs."     "Cros-s-hairs,  what  are  they  ?  "     Mr.  U said. 

•■'fhcfc  are  no  cross- hairs  in  there."  He  said,  "I  don't  see  what  you  mean." 
I  He  said.  "There  liave  Dot  been  any  in  it  since  I  have  had  it.  and  I  have  had 
I  it  tor  two  years,"  and  he  was  pretending  to  do  surveying  with  that  inslru- 
When  he  moved  it  he  took  It  on  hi.s  arm  and  carried  it  like  a  basket 
I  this  way  (Illustrating),  Those  are  the  kind  of  men  we  have  to  contend  with. 
Prof.  Brown — Was  that  in  Morgan  county? 

Ponoer  speaker — No,  sir;  that  was  in  Muskingum  county.     The  party 
I  liveei  in  Zanesville. 

Mr-  Bone — I  have  lieen  a  member  of  the  society  ever  since  the  begin 
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ning«  and  we  have  been  trying  to  fix  some  standard,  and' we  are  not  willing 
to  give  it  up  yet,  although  we  have  failed  partially.  A  great  deal  depends 
upon  ourselves.  I  think  that  in  some  cases  our  efforts  have  already  been 
recognized.  I  know  of  cases  in  the  courts  of  our  counties  where,  when 
cases  of  lines  come  up,  that  they  refer  them — in  one  case,  at  least,  where 
there  bad  been  considerable  of  a  lawsuit,  and  when  the  case  was  brought  np 
before  the  judge  and  he  saw  the  state  of  matters,  he  said,  •'The  county  sur- 
veyor is  better  qualified  to  decide  that  matter  than  lam,  and  ^.  will  just  refer 
you  to  him."  He  didn't  try  the  case  at  all,  but  he  appointed  the  county  sur- 
veyor to  go  over  the  line.  He  had  confidence  in  him,  and  he  wouldn't  have 
anything  to  do  with  the  case  at  all.  He  made  them  ag^ee  to  that,  recogniz- 
ing that  a  practical  surveyor  that  was  well  qualified  for  the  work  had  better 
opportunities  to  fix  and  determme  the  lines  than  the  judge  on  the  bench. 

Mr.  Innis — The  judge  asked  me  to  be  very  careful  about  my  work.  He 
said,  "You  can  determine  that  thing  a  great  deal  better  than  I  can;  you 
ought  to  come  very  close  to  it."  When  I  made  the  report  to  him  I  made  it 
full,  showing  how  I  worked  it  out.  He  said:  **I  had  a  training  once  in  that 
kind  of  knowledge,  but  I  have  forgotten  all  about  that  There  can't  be  any 
two  ways  about  that;  it  must  be  correct."  You  have  to  take  the  te5;timony 
of  the  individuals  who  own  the  land  on  either  side,  that  is;  the  court  would 
have  to  take  them,  and  I  think  all  old  surveyors  would  say  that  a  man's 
opinion  about  his  own  land  is  not  worth  anything  at  all,  unless  he  can  point 
*you  out  a  cornerstone  or  some  landmarks  that  were  original  corners.  That, 
so  far,  is  gqod,  but  I  have  myself  dug  and  had  others  dig  more  than  half  a 
day  for  a  stone  that  I  helped  to  plant  myself  on  my  own  land,  and  if  I  ooold 
not  guess  any  nearer  than  that,  being  a  surveyor  at  the  time  myself  and 
wanting  to  find  it,  I  would  like  to  know  how  much  any  person's  opinion  was 
worth  who  knew  a  g^reat  deal  less  about  it. 


Discussion  on  i\'iper  by  J.  L.  Ciilley. 


A  Member — I  wish  to  say  that  I 
Mr.  Culley's,  and  I  thought  back 
cumbersome  compass  for  the  land 
wheelbarrow-     That  Is  actually  in  u; 


much  interested  in  that  paper  «tS 
the  time  when  the  Chinese  invented  tbl 
urveyor  which  stood  upon  a  woodel 
to-day,  although  it  was  invented  ovet^ 


four  thousand  years  ago.  I  was  wondering  what  a  Chinaman  would  think 
if  be  would  come  and  look  at  these  instruments  tve  have  here  to-day.  1 
think  he  would  come  to  the  conclusion  that  they  were  premature  births  in 
different  stages  gf  gestation,  when  he  would  see  that  perfect  little  transit  that 
we  can  put  in  our  pocket  and  carry  around,  and  which  is  not  nearly  so  small 
as  some  that  have  been  made,  1  was  also  much  pleased  to  know  that  Mr. 
Cutley  has  given  us  some  suggestions  in  regard  to 
A  that  our  instrument  makers  have  been  s 
It  makers  are  not  persistent  in  carrying  out 
corae  here  to  ask  us  what  we  want,  and  they  say.  ■ 
and  we  will  produce  it  for  you."  Now.  if  there  are  improvements  that  you 
want  to  see  made  on  the  transit  of  to-day.  suggest  them.  Mr.  CuUey  has 
gone  into  this  quite  exhaustively,  and  1  hope  he  n-ill  pardon  tee  if  I  ask  him 
to  read  a  senteace  or  two  over  again,  for  1  did  not  catch  it,  in  regard  to  his 
views  on  tJie  power  of  the  telescope.  I  have  been  very  much  pleased  with 
it  1  have  had  some  very  severe  trials  by  reason  of  having  a  transit  that 
was  of  too  high  power  and  that  the  focus  was  too  far  off,  which  prevented 
working  close  up  to  you.     I  simply  speak  totommend  the  paper  rather  than 


>  to  know.  Our 
>wn  views.  They 
;  what  you  want. 


Mr.  Davisson — .Speaking  of  tliat  high  power,  I  have  a  high -power  inslni- 
roent,  too,  a  Heller  8c  Brightly,  and  the  only  trouble  I  have  with  that  is  on  a 
dark,  foggy  day  in  attempting  to  see  an  object  oft  some  distance ;  I  often  can 
see  it  plainer  with  the  naked  eye  than  through  the  instrument.  It  magnlRes 
that  fog  and  mist  to  such  an  extent  that  I  can  hardly  see  anything  at  all. 

Prof.  Brown — A  word  in  regardto  theinvertiag  telescope.  I  worked  on 
the  Scioto  Valley  a  httie  while  with  Mr.  Griggs,  some  j-ears  ago.  and  I  used 
an  old  English  theodolite  that  inverted.  The  telescope  gave  an  inverted  im- 
age, the  first  one  I  had  ever  seen  or  handled,  and  if  you  wanted  the  rod  man 
to  gu  one  way  it  seemed  very  queer  to  motion  in  the  opposite  direction. 
During  the  last  year  I  have  bought  a  new  level  for  the  university,  and  I  got 
it  with  the  inverting  telescope.  I  was  very  curious  to  see  how  the  students 
would  take  hold  of  iL  The>'  had  been  used  to  the  direct  telescope,  but  after 
they  bad  practiced  with  the  inverting  telescope  for  a  cimpleof  hours  they  got 
so  that  they  could  read  the  Rgures  that  were  upside  down — not  quite  as 
quickly  as  if  direct,  bat  in  a  very  short  time;  in  a  few  hours,  or  half  a  day. 


104  DISCUSSION  ON  PAPBB  BY  J.  L.  CUUiEY. 

it  would  come  easy  for  them  to  motion  with  the  hand  in  the  opposite  di 
tion.     I  might  say  in  regard  to  the  same  thing  with  amateur  photographe 
They  all  work  with  the  inverted  image.      If  you  put  your  head  under  th^- 
cloth,  the  image  is  inverted.    There  is  no  trouble  in  focusing.      There  is 
advantage  to  be  gained  in  the  matter  of  light,  the  point  that  Mr.  Davisso: 
speaks  of,  that  he  had  trouble  on  a  dark,  cloudy  day.      If  he  had  had  an  in — 
verting  telescope,  and  an  inverted  image,  he  could  have  seen  much  betted 
than  in  the  telescope  he  had.    The  difference  is  very  marked. 

Mr.  Wileman — Nearly  all  the  English  instruments  have  the  invertin 
telescope,  and  they  use  them  at  the  present  time.  They  furnish  either  th( 
direct  or  the  inverting  telescope,  whichever  you  wish,  to  use  with  the  sami 
instrument 

Mr.  Innis — There  is  one  thing  in  reference  to  the  transit  that  I  ha' 
often  thought  would  be  a  g^eat  convenience,  and  that  is  a  set  screw,  like  the 
old  compass  set,  set  at  right  angles  with  the  telescope.  Nearly  all  surve 
know  what  that  means.  Along  a  fence  row  grown  up  you  have  to  go  off  ten 
or  thirty  feet  from  it  to  trace  your  line.  Now,  it  would  be  very  convenient 
when  yon  have  this  line,  this  offset  line,  to  go  and  set  your  instrument  and 
get  on  your  foreisight  ahead  at  the  further  end,  and  then  have  something  to 
get  the  right  angle  without  ha\nng  to  turn.  If  you  only  had  ten  or  twelve 
feet  of  a  set-over,  a  good  compass  set  would  get  the  center  of  your  flag  pole. 
The  last  time  I  sent  my  instrument  to  have  it  repaired,  I  asked  them  to  put 
such  a  set  on,  but  it  came  back  without  having  it  on. 

Mr.  Strawn — I  am  happy  to  inform  the  gentleman  that  a  great  many  of 
them  are  made  in  just  that  way.  They  are  also  making  a  transit  with  a  lit- 
tle right-angled  telescope  for  precision,  not  expensive,  but  which  is  still 
better.  These  appliances  are  found  to  be  very  desirable,  but  there  has  been 
for  years  just  exactly  the  features  that  Mr.  Innis  asks  for.  I  want  to  say 
further,  in  regard  to  the  improvements,  that  our  country  has  sent  abroad  in 
regard  to  the  transit  and  level.  It  was  noticeable  at  the  Centennial  that 
when  the  Chinese  and  Japanese  came  here,  to  see  the  interest  which  they  at 
once  took  in  our  surN-eying  and  engineering  instruments,  and  while  they  had 
their  tul)es  with  water  in  them  to  get  their  levels,  seeing  the  engineers  lev- 
eling, they  gathered  together  at  once  where  they  were  la^Hng  out  the  foun- 
dation for  the  government  display  building,  and  they  talked  together  in  their 
way ;  then  they  went  off.  g:ot  their  delegates,  came  there,  looked  these  over, 
got  an  interpreter  to  know  where  they  could  get  these  instruments,  and  my 

friend informs  me  that  they  have  sent  quite  a  lot  of  surveying  istru- 

ments  to  China,  and  that  they  came  to  New  York  and  looked  through  their 
factor)-.  That  shows  what  we  are  doing  for  the  world,  and  I  am  glad  to  know 
that  those  iinpnA-ements  are  being  sought  after  by  instrument  makers  as 
\i"ell  as  by  sur\*oyors. 

Mr.  Culley— Ther^  is  one  pomt  that  I  spi^ke  of  in  the  ps^^er  that  the 
menilx'rs  do  not  soem  to  understand.  A  number  of  jrears  ago  I  made  a 
mine  sur%*cy.  and  I  noticed  the  trouble  was  to  bring  the  zeros  together,  and 
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*  atndied  over  the  problem  to  amve  at  some  way  to  bring  the  leros  together. 
Il  happened  shortly  after  that  that  I  was  called  in  on  a  joint  survey,  and 
fbty  bad  an  instrument  that  was  so  arranged  that  by  placing  the  lower  tao- 
gent  screw  directly  opposite  you  could  bring  the  zeros  quickly  together,  and 
it  struck  me  that  if  we  could  have  an  arrangement  of  that  kind  or  some  mod- 
ificatioQ  of  it,  it  would  t>e  a  great  convenience.  I  had  a  little  screw  put  on, 
uid  I  found  it  a  great  convenience  in  surface  work  as  well  as  inside  work  by 
bringing  the  mstrument  quickly  to  zero. 

Mr.  Bone — I  would  like  to  ask  the  representative  of  Kueftel  &  Esser 
why,  when  aluminum  has  got  as  low  as  four  or  five  dollars  a  pound,  and  it 
laly  lakes  a  few  pounds,  why  they  can't  make  them  out  of  that  as  well  as 
DTi^ss  and  save  us  carrying  several  pounds? 

A  Member— I  think  1  can  partially  Answer  the  gentleman's  question  in 

"•gard   to  a]uniiai:m.      manufactured   a   couple  of   instruments   with 

uuminum  in  them,  and  they  were  taken  up  into  the  mountainous  districts  of 

^^  West;  but  they  were  too  light,  and  since  then  Ihey  have  not  made  the 

•ttempt  to  introduce  these  instruments.     The  instrument  must  be  heavy 

augh  to  resist  the  shock  of  the  wind.     'There  is   one  very  noticeable  feat- 

'  in  the  instruments  displayed  here ;  they  are  tightened  up. 

Mr.  Bone — I  know  that  they  claim  these  skeleton  frames  to  be  a  great 
^'aniage  on  account  of  lightness,  and  I  thought  aluminum  would  be  a 
8»«al  deal  lighter. 

Mr.  Innis — 1  think  there  are  other  qualities  about  a  transit  that  we  want 
'Ather  than  lightness.  I  would  rather  (;arry  a  heavy  transit  and  have  a 
*he«l  that  has  some  si»:  to  it.  a  wheel  of  good  diameter,  so  that  the  gradu- 
■Uons  upon  it  are  plainly  .■seen,  and  there  is  less  liability  to  make  a  mistake. 
7ake  that  little  transit  there.  It  is  so  very  small  that  you  would  have  to 
^^kjc  a  powerful  magnifying  glass  to  see  that  atall.  I  don't  know  as  you 
*wald  hardly  run  the  degrees  there,  tbey  are  so  small.  1  like  a  transit  with 
•  wheel,  say  eight  inches  in  diameter,  aad  if  1  want  to  do  nice  work  I  think 
I  Wfouid  carry  it  a  great  many  limes. 

A  Member — There  is  one  thing  I  would  want  in  a  transit  for  city  work. 
■ad  that  would  be  not  too  small  an  instrument,  but  as  light  as  1  could  get  it, 
On  a  hot  day  1  would  rather  carry  a  light  instrument  than  heavy  ones,  but 
I  MTould  like  to  have  a  clamp  that  would  hold  the  telescope  in  position  to  do 
^^  work  in  running  out  line  and  level  stakes,  so  that  when  you  set  it  you 
•"•sJd  hold  it  there,  doing  away  with  the  leveling  part,  the  level  attachment. 
I  •=<Mtemplated  getting  an  instrument  of  that  kind  some  time  ago.  That 
""Owld  be  the  way  that  I  would  want  it.  I  would  want  all  the  attachments 
'^^CD  off  except  a  clamp  that  would  hold  the  telescope  in  place.  I  guess 
T^get  my  idea  on  thaL  I  will  show  you  what  1  mean,  some  arrangement 
"Silt  here  (explaining  from  the  transit),  so  that  when  that  telescope  was 
Wated  in  any  position  it  would  hold  it. 

Prof.  Brovra— There  IS  one  attachment,  or  one  matterineonnec 
Inoiits  that  has  not  been  mentioned,  and  that  is  stadia  wires.     How  many 


I 
I 


> 


156  DISCUSSION  ON  PAPER  BY  J.  L.  CULLEY. 

of  the  members  have  made  any  use  of  them?    How  many  think  they  are  of 
no  account?    How  many  have  ever  tried  them?    They  are  used  in  some  sur- 
veys.    They  are  used  on  the  coast  survey  and  on  some  of  the  state  surveys. 
I  have  had  my  students  make  some  surveys  of  that  kind,  and  I  have  been 
astonished  how  well  simply  a  transit  with  a  couple  of  extra  wires  in  it,  and 
a  twelve  or  fifteen-foot  pole,  self-reading  pole,  a  transit  man  and  a  rod  man 
could  do  the  work.    It  is  a  good  deal  better  than  the  work  that  can  be  done 
with  a  compass  and  chain.     I  know  very  few  of  us  use  the  compass  and  chain 
alone.     With  the  stadia  wires  you  will  save  in  a  hilly  country  a  great  deal  of 
time,  and  in  a  hilly  country  I  think  you  can  do  a  great  deal  better  work  than 
with  a  compass  and  chain. 

A  Member — I  would  say  what  I  would  further  want  would  be  these  sta^ 
dia  wires,  but  I  would  want  them  perpendicular  instead  of  horizontaL  I 
would  want  also  a  low-power  telescope. 

Prof.  Brown — There  are  two  ways  of  holding  the  rod,  either  in  a  verti- 
cal position  or  at  right  angles  to  the  line  of  sight.  The  first  way  is  better : 
it  is  easier  done.  My  students  ran  around  a  piece  of  land  on  the  university 
groun'is.  It  was  not  very  rough,  with  a  traverse  or  distance  of  something 
like  a  mile  or  such  a  matter.  We  had  an  old  Gurley  transit  that  had  been 
used  for  eighteen  years,  and  knocked  over  a  good  many  times,  of  coarse, 
not  used  as  well  as  it  would  be  by  a  professor,  and  still  with  that  old  ma- 
chine, in  running  around  that,  it  closed  less  than  a  foot  on  levels,  and  in  lat- 
itudes and  departures  it  was  less  than  one  in  three  hundred.  It  was  as  good 
or  better  than  the  average  compass  and  chain  worked. 

Mr.  Wileman — I  would  say  that  I  have  used  it  sometimes  in  trial  sur- 
veys, in  crossing  flooded  streams,  and  I  have  found  it  aecurnte. 

Mr.  Innis — That  is  about  the  hardest  thing  we  have  to  do,  is  to  get  a 
line  well  measured.  A  great  many  have  an  idea  that  whether  a  man  ever 
had  hold  of  a  chain  or  ever  saw  one  before  that  they  can  take  hold  and 
measure  off  a  line  and  do  it  correctly,  and  without  a  chainman  who  can  meas- 
ure a  line  twice  and  make  it  alike,  surveyors  are  going  to  run  into  errors 
right  along.  It  is  as  important  that  this  is  well  done  as  that  a  surveyor 
should  keep  his  notes  correctly.  I  remember  not  long  ago  I  was  tr\4ng  to 
get  the  center  of  a  piece  of  land  in  ihe  city  here  that  was  twelve  hundred  feet 
long.  There  wa*^  a  street  down  through  the  center,  and  I  wanted  to  get  the 
center  of  that  street.  I  t(X)k  a  man  along  that  said  he  could  measure  as  well 
as  anybody,  and  I  measured  it  over  four  or  five  l^m  ^s,  and  we  couldn't  come 
\(*ithin  less  than  eight  inches  of  each  other.  I  went  back  and  took  one  of 
my  old  helpers,  and  the  very  first  time  we  came  withm  not  to  exce<?d  a  quar- 
ter of  an  inch.  That  was  the  difference.  As  I  said  before,  without  good 
measuring  the  sur\-eyor's  work  is  of  no  use  for  accuracy. 

Mr.  Davisson — Talking  about  measuring,  I  will  give  you  my  experience. 
In  i?74  1  worked  on  the  coast  survey  one  summer,  and  we  wanted  to  meas- 
ure a  rough  place  in  back  of  Watertown,  N.  Y.,  to  connect  it  with  the  lake 
sur\*ev.  and  measured  a  line  there  somewhere  between  a  mile  and  a  half  and 
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p  two  miles  long.     We  measured  with  a  tez  meter  chain.    We  had  some  rough  ( 
I   frround  lo  measure  over,  a  number  of  stone  fences  and  several  other  obsta- 


e  measured  that  \ 


refuUy  a 


s  we  (.-uuld,   and  meas- 
'ithin  four  inches  of  the  \ 
twenty  inches   J 

■ately.  even  carpenters, 
get  hold  of.  without  PKperience,  I 
re  laying  the  walls  for  the  internied- 


f   clt:'s  in  ifae  way,  and  v 

;   nred  (hat  line  four  times,  and 

twu  measurements,  and  the  two  extreme  n 
apart,  and  I  think  we  did  the  work  as  carefully  a 

Mr.  Innis — Mechanics  don't  always 

althongh  they  make  the  best  measures  1 

I  remember  a  case  where  we  we 

iate  peiiitentiary  at  Mansfield,     I  was  tl 

i  squares,  and  we  waoteil  the  front  about  eight  hundred  feet  long.     I  took  the 

I  young  man  who  was  helping  nie.  who  was  a  good  chain  man,  and  I  meas- 

I  ured  off  the  distance  aud  set  a  stake  at  either  end.     The  architect  thought 

lie  would  test  my  work,  and  he  asked  to  borrow  the  chain,  and  I  loaned  it 

one  hundred-foot  tape.     He  went  to  work,  and  he  couldn't 

come  within  eight  inches  of  it.  because  he  bent  it  over  a  big  stone  and  didn't 

pay  any  atten'.ion  to  the  declivity  of  the  ground,   and  he  fell  about  eight 

inches  short:  be  could  not  come  within  eight  inches  of  my  stake.     He  :>aid 

1  was  too  long.      I  said,  "Vou  will  come  to  that  state  or  you  lack  in  your 

length-"     He  said  that  chain  was  wrong,  it  stretches  or  something  else.     He 

went  and  bought  a  new  one  and  paid  ten  dollars  for  it,  and  came  back  and 

■  measured  it  fiver,  with  the  same  result.     When  the  foundations  were  laid  we 

I  measured  straight  through,  and,  if  anything,  my  line  was  a  little  too  short; 

I  It  lacked  about  a  quarter  of  an  inch.     That  didn't  make  any  difference,  how- 

I  ever,     Su,  you  see  it  takes  a  good  deal  of  care.     You  must  have  your  chain 

[■every  lime  perfectly  straight  and  perfectly  level,  or  you  get  too  much  length 

r  tme,  and,  consequently,  you  don't  get  as  many  acres  as  you  say  you 

Mr  Wileman — The  greatest  trouble  1  have  found  in  get^ng  raw  help  U 
accurate  measurement  is  in  using  the  plumb  line.     They  won't  wait  until  J 
e  plumb  is  steady  to  drop  it  right ;  in  fact,  they  don't  want  to  use  a  plumb   ' 
e  at  aU,  an^.  won't  bold  the  lower  end  of  the  tape  high  e 
Mr.  Davisson — I  simply  want  to  make  a  suggestion  that  we  have  a  little 
Itime  before  dinner,  and.  if  Mr.  Varney  is  not  ready  to  report,  that  we  have 
Is  gentleman  here  who  has  the  instruments  to  give  us  a  little  explanation. 
The  Chair — I  think  that  would  be  a  very  good  suggestion. 
Mr.  Link— Well,  you  know  more  about  the  instruments  than  I  do,  and  I 
I  Afik  the  gentlemen  to  eTaminc  the  instruments,  and  I  would  like  to  know 
I   what  you  think  of  them.     Vou  know  mure  about  it  than  I  do. 

The  Chair — Mr.  Link  desires  an  expression  about  the  instrumer 
A  Member— I  see  one  improvement  that  I  would  like  to  have  oi 
1   stnunent,  that  is.  a  level  screw  or  little  screws  here  (indicating)  to  loosen  or 
I   tighten  them,  for  I  find  in  very  cold  weather  the  screws  of  r 
y  hard.     I  think  that  is  a  good  thin^. 


Report  and  Discussion  on  Test  Case. 

The  president  called  upon  Mr.  Strawn,  ex-county  aurveyorot  Colambi 
county,  to  report  on  test  cast;  earned  through  the  courts  to  obtaia  a 
upon  law,  passed  in  i3S3.  requiring  records  of  surveys,  etc. 

Mr.  Strawn — 1  don't  know  how  many,  county  surveyora  are  present,  or 
how  many  ex-county  surveyors  are  present  that  were  county  surveyors  at 
the  time  the  lawsuit  was  commenced  against  the  coirtmissioners.  Those  uE 
you  present  will  remember  that  a  law  was  passed  some  years  ago  requiring 
all  surveys  made  by  county  surveyors  to  be  recorded.  Part  vl  the  couoty 
commissioners  refused  to  compensate  the  county  surveyors  for  malctng  tliese 
records.  In  some  counties  they  paid  it.  but  in  a  majority  of  them  they  did 
not  Columbtana  county  refused,  and  when  I  went  out  of  ofiice  as  county 
surveyor,  I  presented  my  bill,  and  the  bill  was  rejected.  1  then  got  the  opin- 
ion of  the  attorney  general,  General  Lawrence,  who  sustained  tlfc  position 
of  the  surveyors,  and  said  that  the  county  commissioners  should  allow  a  rett- 
sonablc  compensation  for  recording  surveys.  That  opinion  was  disregarded 
by  the  county  commissioners  also,  and  proceedings  were  commenced  against 
the  county  commissioners  in  the  common  pleas  court  to  compel  payment. 
The  common  pleas  court  sustained  t&e  opinion  of  the  attorney  genera),  and 
said  that  the  county  surveyors  should  be  paid  for  recording  their  surveys. 
The  county  commissioners  appealed  the  case  to  the  circuit  court,  and  the  cir- 
cuit court  reversed  the  decision  of  the  common  pleas  court,  and  the  cAse  then, 
by  the  advice  of  a  number  of  the  sur\'eyors  of  Lhe  State,  was  carried  tu  the 
supreme  court.  It  went  along  and  came  up  tu  its  order.  Judge  Ambler, 
acting  for  the  surveyors,  tried  to  get  a  fa^-orable  decision,  and  the  case  was 
reached  several  months  ago  in  the  supreme  court,  and  the  supreme  court 
sustained  the  circuit  court;  in  other  words,  the  decision  rendered  by  the 
common  pleas  court  and  the  opinion  of  Attorney  General  Lawrence  was  c«- 
veised.  That  is  the  condition  of  the  case,  and  that  is  the  end  of  the  ca»e, 
except  this,  that  the  costs  in  the  case  have  not  l>een  paid,  except  what  1  paid 
myself,  whtch  are  probably  something  more  than  eighty  dollais,  out  of  two 
hundred  and  something.  I  would  like  very  much  that  we  might  have  a  lit- 
tle conference  of  the  county  surveyors  to  know  what  we  should  do  to  meet 
these  costs.  The  attorneys  have  rot  been  paid  for  their  services,  and  the 
clerk  of  the  circuit  court  has  not  been  paid,  and  other  bills,  I  should  like  to 
hear  from  anyone  here  in  regard  to  what  we  shall  do,  whether  m  not  there 
shall  be  a  committee  appointed  of  the  surveyors  who  are  willing  to  make  pro- 
vision for  meeting  these  expenses.     Mr,   Hoover  is  here ;  probably  he  has  a 

Hr.  Hoover — Mr.  President :  I  will  say  that  I  did  not  know  how  the  case 
had  gone  or  what  the  result  had  been.  Mr.  Strawn  has  given  us  the  end  of 
the  case.  I  presume  the  better  way  will  be  to  have  a  committee  appoiatBd 
to  ascertain  whether  the  associauon  at  large  ought  to  pay  for  it,  o 
the  county  surveyors  should  aid  Mr,  Strawn  in  paying  for  it,    for  nijrJ 
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part.  I  never  made  aiiy  records  in  my  office  that  I  expected  any  particu 
poy  for  from  the  countf  commissioners.  I  leave  it  to  the  sense  of  the  a 
veyors  present  what  ought  to  be  done  about  it. 

Mr.  Strawn — I  would  say  thai  t  have  here  the  receipts  for  the  payments 
I  have  made,  and  also  tbo  bill  of  Judge  Ambler,  who  prosei^uted  the  case.  1 
will  say  that  It  was  first  tried  liefore  the  county  commissioners  on  July  6, 
1885.  Jud^  Ambler,  for  his  services  before  the  county  commissioners, 
charged  twenty-five  dollars;  then  trial  in  thecommon  pleas  court  on  Novem- 
ber 4.  (3S(i,  he  charged  twenty-five  (ii)llars  for  thai;  in  1SS7,  January  21,  ser- 
vices tor  trial  In  circuit  court,  a  charge  of  twenty-five  dollars  for  that,  and 
the  incidental  expenses  were  two  dollars:  also  docket  fees,  live  dollars,  and 
express  charges,  twenty-five  cents  cash;  for  printing  records,  ten  dollars; 
preparation  of  brief  for  the  supreme  court  was  one  hundred  dollars,  and  for 
printing  the  briefto  the  supreme  court,  was  fifteen  dollars;  Judge  Ambler's  bill 
is  two  hundred  and  eight  dollars  for  the  entire  amount.  I  believe  I  reported 
to  this  ascociatioa  that  the  best  information  I  could  get,  it  would  cost  about 
two  hundred  and  fifty-five  dollars  to  carry  the  caw  through.  He  has  cred- 
ited me  with  thirty  dollars,  having  been  paid  for  docket  fees  and  printing 
records,  leaving  one  hundred  nnd  eighty-seven  dollars  due  Judge  Ambler 
(oi  his  services.  There  has  been  paid  by  me  for  sundry  items,  printing  of 
circulars,  postage,  etc.,  including  the  thirty  dollars,  siKty-nine  dollars  and 
fourteen  cents.  There  is  a  bill  of  the  circuit  court  clerk  of  tiiartcen  dollars 
and  eighty-five  ceuts,  making  a  total  of  eighty-three  dollars  and  ninety-nine 
cents.  Then  I  have  received  from  surveyors  throughout  the  State  in  all 
forty-eight  dollars.  That  will  lessen  the  amount  to  be  raised.  It  leaves  an 
amount  of  two  hundred  and  thirteen  dollars  and  ninety-nine  cents  unpro 
vided  for. 

A  Member — Was  there  a  motion  in  this  association  to  have  that  case 
prosecuted? 

Mr.  Strawn — I  am  not  right  clear  about  that     Do  you  remember,  Mr. .  | 
Back? 

Hr.  Buck — I  don't  remember  that  there  was  any  motion  by  the  society. 
Mr,  Kinnear — U  seems  to  me  if  there  veas  a  motion  by  the  society  that 
the  society  ought  to  pay  it. 

Mr.  Strawn — I  will  say  that  I  am  willing,  although  I  make  no  charge  for 
the  time  I  put  in,  attendmg  four  difTerent  times  at  the  county  commission- 
ers, at  the  common  pleas  court  and  circuit  court;  although  I  have  made  no 
charge  at  all  for  my  time,  I  am  willing  also  to  pay  this  entire  eighty-three 
dollars  and  ninety-nine  cents  out  of  my  own  pocket  if  you  will  provide  for 
the  balance. 

Mr.    Hoover — That  would  make  about  one  hundred  and  thirty  dollars,.! 
wouldn't  It  ? 

Mr.  Strawn — About  one  hundred  and  thirty  dollars,  yes.  sir.     I  wt 
like  to  know  how  many  surveyors,  county  surveyors,   and  those  who  were 
county  surveyors  in  '84 — I  would  like  to  see  the  hands  of  all  who  are  or  were 
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Five  or  six,  probably  seven  or  eight     Of  course,  Ihose  who  have  been  since 
would,  in  a  measure,  be  interested. 

A  Member — Do  I  understand  that  this  action  was  commenced  by  order 
of  the  society? 

Mr.  Strawn — It  was  commenced  in  the  society,  but  I  did  not  say  that  it 
was  an  order  of  the  society  as  a  society.  Of  course,  this  commenced  orig- 
inally as  a  society  of  county  surveyors,  and  th\F  case  goes  back  a  good  while, 
and  it  was  afterwards  called  the  County  Surveyors'  and  Civil  Engineers* 
Society. 

Mr.  Vamey — My  recollection  is  that  it  was  talked  over  before  the  soci- 
ety, just  as  now,  but  that  there  never  was  any  action  taken  by  the  society  in 
reference  to  it,  but  it  was  left  to  private  individuals  to  do  what  they  chose. 
I  think  the  society  never  took  any  action  on  it  in  any  way. 

Mr.  Strawn — I  would  say,  gentlemen,  that  I  went  to  the  State  records 
and  got  the  names  of  all  the  surveyors  who  were  in  office  in  '84,  and  all  sinc^ 
that  time,  and  addressed  circulars  to  all  those  surveyors,  but  the  responses 
were  not  as  I  had  expected  or  hoped. 

The  Chair— Gentlemen ;  You  have  heard  the  report  of  Mr.  Strawn ;  what 
is  your  pleasure  in  regard  to  the  matter? 

Mr.  Kinnear — I  make  a  motion  that  there  be  a  committee  of  three  of 'the 
oldest  members  of  the  society  appointed  to  take  that  matter  under  consider- 
ation and  report  to-morrow.     The  motion  was  carried. 

The  Chair — I  will  postpone  the  appointment  of  this  committee  until  after 
supper. 

On  motion  an  adjournment  was  taken  until  7  o'clock  p.  m. 

The  Chair — A  committee,  consisting  of  F.  M.  Davisson,  Frank  A.  Bone 
and  Oliver  H.  Hoover,  was  appointed  yesterday  to  report  to-day  on  this  mat- 
ter of  Mr.  Strawn's.     That  committee  is  ready  to  report. 

At  this  point  the  report  of  the  committee  was  read  by  Mr.  Bone. 
Report  of  Committee  on  Court  Decision,  appointed  by  the  Ohio  Society  of 

Surveyors  and  Civil  Engineers,  January  21,  '91. 

The  commitee  appointed  to  con^^ider  the  matter  of  the  cost  incurred  in 
the  prosecution  of  the  case  brought  for  the  purpose  of  obtaining  a  court  de- 
cision upon  the  statute  relating  to  compensation  of  surveyors  for  recording 
of  plats  of  surveys,  and  by  a  general  agreement  said  case  was  to  be  pros- 
ecuted in  the  name  of  J.  B.  Strawn,  surveyor  for  Columbiana  county,  O. 
And  whereas  said  case  was  prosecuted  in  good  faith  on  behalf  of  the  county 
surveyors  of  Ohio:  Therefore  be  it  resolved :  That  it  is  the  sense  of  this  soci- 
ety that  the  county  surveyors  of  Ohio  should  pay  so  much  of  said  costs  and 
expenses  as  have  not  already  been  paid  by  said  J.  B.  Strawn,  and  amount- 
ing to  one  hundred  and  thirty  dollars  ($130.00). 

Second — Resolved  that  a  circular  be  issued  to  all  the  surveyors  of  Ohio 
who  are  now  or  have  been  county  surveyors  since  the  enactment  of  said  stat- 
ute, giving  a  synopsis  of  said  case  and  the  decision  reached  in  said  case. 

Resolved  that  to  meet  the  costs  and  exj^enscs  of  said  case  an  assessment  of 
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e  (lon&rsbeniiide  up>n  each  sorveyor  as  af uTcsaid,  aud  IhatoU  stuns  so  con- 
libuti^besent  to  J.  B.  Strawn.  who  is  authorized  to  receipt  for  the  aainc  and 
lake  report  to  the  society  at  its  next  mectinje.  If  it  is  Tuund  that  more  than 
ne  hundred  and  thirty  dollars  shall  be  paid  iu,  a  proporliiinate  rebftle  will 
'e  made  o£  sufh  ejcoess  of  funds. 

F.  M.  Davisson, 
Fkank  a.  Bonk. 
OuvKR  H.  Hmver. 

Committee, 
lie — I   would  say  also  that  I  think  Mr.  Strawn  deserves  it  and 
pat  he  bos  helped  the  county  surveyors  in  a  great  many  cases  and  tried  bis 
pst  to  get  a  decision  in  favor  of  the  surveyors. 

A  Mcmber^Does  that  report  bind  this  society  in  any  way? 
Mr.  Bone — 01i.no;  the  assessment  of  five  dollars  has  been  paid  by  many. 
It  not  half  the  number  to  which  the  circular  Is  sent  will  pay  any  attention 
b  it  at  all,  but  those  who  see  fit  and  think  it  is  their  duty,  will  respond  to  it, 
ud  he  will  males  a  report  of  how  much  he  gets,  and  1  don't  think  there  is 
By  danger  of  his  getting  a  surplus. 

A  Member — This  report  don't  bind  this  sodety? 
Mr.  Bone— Oh! no;  sir. 

A  Member — In  case  we  endorse  that,  are  we  expected  in  Ihe  future  to 

y  the  bill  if  the  surveyors  don't  pay  it  ? 

Mr.   Hoover— It  is  only  the  prestige  of  this  society  to  assist  Brother 

n  in  getting  out  of  the  bole.     That  report  don't  contemplate  binding 

Is  society  in  its  corporate  capacity  to  the  payment  of  this  debL 

Mr.  Bowen — Mr.  Chairman:  There  are  some  gentlemen  at  my  left  here 

don't  seem  to  uuderstaud  what  this  is,  and  the  probability  is  that  there  are 

T  genllemen  who  don't  understand  it  exactly,  because  it  is  a  matter  that 

biginated  before  many  of  thembecaraemombersof  the  society,  I  think  prob- 

pjly  in  '83  or  '84.     Vou  will  all  remember  something  about  the  law  govern- 

g  the  duties  of  the  county  surveyors.      One  of  the  provisions  was  that  he 

ftas  to  record,   to  plat  his  work,  all  his  work.     That  was  made  mandatory. 

pell,  I  believe  Ihe  county  commissioners  were  given  pwrmission  to  pay  the 

II  if  they  saw  fit.  but  there  was  nothing  mandatory  on  their  part.     Now  it 

B  that  a  great  many  of  the  county  surveyors  throughout  the  State  made 

i  plat  *ad  record  according  to  the  requirements  of  the  law,  trusting  to 

d  luck  1(1  get  their  pay  for  it,  Mr.   Sirawu  among  others.     Some  of  the 

eyon  got  their  pay  without  any  trouble.      It  sc-emed  to  be  a  matter  of 

ft  how  they  stood  in  with  their  commissioners  a  good  deal,  as  I  understand 

I  may  not  be  right.     At  all  events,  they  didn't  all  get  it,  and  Mr.  Strawn 

IS  one  of  those   who  did  not  get  it,  although  he  had  the  assurance  or  the 

friuion  of  the  attorney  general  and  many  able  lawyers  that  it  was  the  duty 

Ktbe  commissioners  to  pay  the  bill,  and  that  they  could  be  compelled  to  if 

This  matter  was  brought  before  the  society,  which  was  then 

*  Society  of  County  Surveyors  of  ,lbe  State,   and  those  who  had  similar 
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claims  took  an  interest  in  the  matter,  and  ag^ed,  as  I  understand,  to  help 
Mr.   Strawn  out  of  this  matter,  and  there  was  a  committee  appointed  and 
some  kind  of  a  resolution — I  don't  remember  what  it  purported — ^but  it  was 
passed  by  the  society.     The  purport  of  the  resolution  was  that  they  join  Mr. 
Strawn  in  defraying  the  expenses  of  a  test  case.      Now  just  how  far  that 
bound  the  society  I  don't  know.     I  don't  know  as  it  is  material.     At  aX\ 
events  Mr.  Strawn,  at  his  own  expense,  has  fought  the  case  through  the 
courts  until  last  fall,  and  finally  got  a  decision  in  the  supreme  court,  and  io 
that  he  was  defeated.     So  he  has  the  hardship  of  not  only  losing  hi<;  case, 
but  having  the  costs  to  pay,  the  most  of  which  he  has  paid,  and  it  is  simpl3r 
asking  the  county  surveyors  of  the  State  to  contribute  what  in  good  faitls 
they  ought  to,  and  simply  asks  the  endorsement  of  this  society  to  that  end- 
If  there  is  anything  binding  u|x>n  this  society  in  this  resolution,  I  don't  kno^i^ 
it     It  might  or  might  not  have  that  effect ;  I  could  not  say.     That  is  th^ 
best  explanation  I  can  give  the  matter. 

Mr.  Strawn — Mr.  Bowen  has  made  a  statement  of  the  case  verj"  fairh-'  • 
and  the  reason  probably  why  I  was  requested  to  make  a  test  case  w 
because  I  had  more  to  lose  or  more  to  gain  than  anybody  else,  and  I  hav 
been  unfortunate  enough  to  lose  the  case.  The  costs  have  not  been  exce»  — 
sive,  although  I  think  we  had  as  good  an  attorney  probably  as  could  hav^s? 
been  secured.  Judge  Ambler  is  a  man  of  recognized  ability  as  a  law^'er 
jurist.  It  is  a  case  that  commenced  in  'S4, 1  beheve.  and  was  not  reached 
the  supreme  court  until  a  few  months  since. 

Mr.  Burg^ess — Is  there  a  motion  before  the  house? 

The  Chair — There  is  not. 

Mr.  Burgess — I  suppose  the  constitution  and  by-laws  of  this  society  pro — 
vide  the  manner  in  which  assessments  may  be  levied.  Certainly  this  is  not 
the  form,  and  I  cannot  see  that  there  is  anv  chance  that  the  association  as^ 
an  association  could  be  bound  by  the  adoption  of  a  motion  to  adopt  this  re— 
l>ort.  Is  that  what  you  desire,  the  adoption  of  the  report  ?  I  move  that  th^ 
association  adopt  the  report  of  the  committee. 

A  Member — I  sectmd  the  motion. 

A  Member — Mr.  President:  I  would  suggest  that  the  word  approve  be 
used  instead  of  the  word  adopt. 

Mr,  Burgess — 1  accept  the  amendment. 

The  question  thenci>ming  on  the  motion  of  Mr.  Burgess  as  amended,  it 
was  carrieii. 

The  Chair — Is  there  anything  further  to  ctime  before  the  convention?  If 
not.  a  motion  to  adjourn  is  in  order. 

A  Member — 1  move  we  adjourn. 

The  motion  lx?ing  seoi»nded.  was  carried,  and  the  convention  adjourned. 


^bitunrtj. 


Wheu  the  chair  cailed  for  the  reading  nf  P.  J.  Laessle's  paper,  it 
was  a  sorrowful  surprise  (or  those  presunl  to  learn  of  his  recent  de- 
The  committee  appointed  for  the  purpose  submits  the  follow- 
ing sketch  of  his  life: 

Philip  J.  Laessle  was  bora  in  Germany  in  iSiS;  graduated  as  civil 
^6  in  Carlsrnhe,  Polytechnic um.  grand  dukedom  Baden, 
I  Gcrra&ny ;  practiced  under  said  government  on  r^lroad  protection  on 
Rhine  with  fastme  levees,  building' bridges  until  iSjg;  was 
engaged  as  military  engineer  in  said  year  during  the  rebellion ;  fled 
Kfter  the  rebetiioti  in  said  year  to  America,  and  came  to  Ohio  in  iSjs 
and  engaged  in  farming  in  Ross  county,  O. :  also  in  building  turn- 
pikes, both  as  su]>erin  ten  dent  and  contractor,  building  fascine  levees. 
elected  county  surveyor  of  Rosa  county,  O.,  in  1S95.  and 
again  in  18RS,  and  was  elected  a  member  of  the  Ohio  Society  of  Sur- 
veyors and  Civil  Engineers  at  its  annual  meeting  in  January.  1890, 
He  died  very  suddenly  of  heart  trouble  January  g,  iSgi,  in  a  sti 
car  while  on  his  way  to  Frankfort,  in  Ross  county,  to  make  a  Bur\ 

the  programme  of  1591  toro  paper;  subject,    "Correction 
mad  Protectiou  of  Streams  with  Fascines  and  fascine  Levees  on 
River  Rhine  in  Germany,"  which  he  had  not  completed  at  the  timi 
bis  death. 

R.  A.  BuYsN, 
J.  R.  C.  Bbown. 


#tiituar||. 


Through  the  kindness  of  Brother  Griggs,  the  secretary  is  enabled 

insert  the  following  clipping  from  the  Columbus  Evening  Dispatch 

March  i8,  1891,  in  relation  to  the  death  of  Mr.  John  Lewis,  who 

one  of  our  honorary  members: 

Mt.  Vernon,  O.,  March  18. — Mr.  John  Lewis,  one  of  the  m< 
prominent  and  wealthy  citizens  ot  this  place,  died  yesterday  of 
ysis,  aged  72  years.     He  came  to  this  city  forty-five  years  ago,  whei 
he  built  the  substantial  and  attractive  residence  in  which  he  has 
lived.     He  was  a  man  of  rare  intelligence,  and  before  his  sickness 
active  in  his  profession,  and  was  well  and  favorably  known  throu{ 
out  the  State.     Mr.  Lewis  was  an  authority  on  astronomy,  having  coi 
tributed  much  valuable  aid  to  George  F.  Chambers  in  his  work.  ••] 
scriptive  Astronomy."     At  the  age  of  19  he  was  professor  of 
ematics  in  the  Washington,  Pa.,  college,  where  Hon.  James  G.  Blaina 
graduated,  and  as  a  mathematician  he  had  no  superior.     The  C.  A 
&  C.  Railroad  stands  as  a  monument  of  his  ability  as  a  civil  engineer, 
he  having  planned  and  built  the  entire  road,  and  Lewis  Hall,  one  ot 
the  institutions  belonging  to  Kenyon  college,  at  Gambler,  towards  the^ 
erection  of  which  he  gave  many  thousand  dollars,  is  a  memorial  of  his 
generosity.     Many  people  in  Columbus,  where  he  was  widely  known,    - 
as  well  as  elsewhere,  will  read  with  regret  and  sorrow  of  his  demise. 
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Names  in  Italics  are  members  of  the  Society. 
Names  with  a  *  are  those  who  sent  replies  to  inquiry. 


\ethy^  C.  F. 
*man,  L.  B. 
»,  J.  V. 

BW,  W.  C. 

e.  H.  F. 
,  D.  D. 
ost,  E. 
deOf  L.  A. 
BFSon,  L. 
Igate,  W.  S. 
T,  C.  O. 
'A  /., 
:t,  J.  S. 
jtt,  E. 
.son,  M.  K. 
son,  7.  W. 

'ell,  S. 

d,  E.  C. 
jr.  S.  J. 
:,  R.  L. 
win,  W. 
idge,  F. 
>er,  C.  M. 
sr,  F.  M. 
;s,  G. 
:ord,  R.  X. 
are,  F.  W. 
lore,  T.  H.  B. 
tty,  J.  G. 

e,  B.  B. 
•s,  J. 
jhtler,  W.  P. 

'«/,  S. 
der,  W.  L. 
>«,  O. 


S.  and  C.  E., 
S.  and  C.  E., 
S.  and  C.  E., 
S.  and  C.  E., 


Circleville, 
Fredericktown, 
Eaton, 
Cincinnati, 


Chief  Eng.  L.  A.  &  Mo.Ry.,    Youngstown. 


Surreyor, 

S.  and  C.  E., 

County  Surveyor, 

S.  and  C.  E., 

Civil  Engineer. 

S.  and  C.  E., 

Civil  Engineer. 

S.  and  C.  E., 

S.  and  C.  E., 


Williamsport, 

Bowling  Green, 

Greenville, 

Ashtabula, 

Cincinnati, 

Lancaster, 

Cleveland, 

London, 

Greenfield, 

Greenfield, 


S.  and  C.  £., 
Surveyor,  Ass't  C.  C.  E.,     Glouster, 
S.  and  C.  E.,  Galion, 


Civil  Engineer. 

Civil  Engineer, 

Asistant  C.  C.  E., 

Surveyor, 

Professor  of  C.  E., 

Surveyor, 

Civil  Engineer. 

Surveyor, 

Surveyor, 

Civil  Engineer, 

S.  and  C.  E., 

S.  and  C.  E., 

Dep.  C.  Surveyor, 

Surveyor, 

S.  and  C.  C.  E., 

Co.  Surv'r  and  C.  C.  E.. 

Civil  Engineer, 

Civil  Engineer, 

Civil  Engineer, 

Civil  Engineer, 

(I) 


Columbus, 
Dayton, 
Cleveland, 
Coshocton, 
Uni.  of  Cincinnati, 
Cherry  Fork, 
Cleveland, 
Painesville, 
Georgetown, 
Canton, 
Paulding, 
Paulding, 
Columbiana, 
Marblehead, 
Greenville, 
Marysville, 
Marion, 
Toledo, 
Canton, 
Canton, 


Pickaway. 

Knox. 

Preble. 

Hamilton. 

Mahoning. 

Pickaway. 

Wood. 

Darke. 

Ashtabula. 

Hamilton. 

Fairfield. 

Cuyahoga. 

Madison. 

Highland. 

Highland. 

Athens. 

Crawford. 

Franklin. 

Montgomery. 

Cuyahoga. 

Coshocton. 

Hamilton. 

Adams. 

Cuyahoga. 

Lake. 

Brown. 

Stark. 

Paulding. 

Paulding. 

Columbiana. 

Ottawa. 

Darke. 

Union. 

Marion. 

Lucas. 

Stark. 

Stnrk. 


LAWRENCE  CEMENT  CO. 

The  Oldest  and   Larg^est  Establishment  in  the  United  States, 

"HOFFMAN"  ROSENDALE  CEMENT 

SUPERIOR  FOR  WORK  UNDER  WATER. 
Stands  at  the   head  of  American   CeMEMT*  n> 

TENSILE  STRAIN, 

UNIFORM  QUALITY, 

INCREASING  STRENGTH.  ' 

£XTaiStf£LT  UUD  BT  THE  U,  S.  COrSt 

[>ri«t>  ami  otlipr  Intnnnslliin.  aiqilj  U 
.U.BEKT   SCTTl.  'n- Villus    8TW 


STATE  DIRECTORY. 


•Bentley,  R. 
•BetU,  C.  H. 
Biddison,  C.  G. 
•Bill,  H.  W. 
•Binkerd,  O.  W. 
•Binkerd,  J.  S. 
^Bishop,  C.  D. 
♦Bishop,  W.  C. 
Blair,  A.  Z. 
Bliss^  A.  L. 

*  Boalt,  B.  B. 
•Bodette,  G.  H. 
Bone^  E.  A. 

•  Booth,  J.  H. 

*Bou8caren,  L.  K.  G. 

Bowen^  B.  F. 

•Bower,  A.  M. 

Braly,  J.  M. 

«Braun,  W. 

^Brenneman,  S.  M. 

•Brenimen,  E.  H. 

Brett,  B. 

•Brown,  A.  E. 

Brawn^  C.  A'. 

Brown,  P. 
Brawn^  J.  R.  C. 
Brown,  J.,  jr. 
Brown,  J.  D. 
Brown,  W.  P. 

*Brown,  W. 
^ryan^  H-  ^' 
*  Suck.  J.  T 
^uell,  C.  W. 
^Buell,  E.  W. 

^uel, 

^urj^ess^  C.  //. 

^urke,  M.  D. 

^uxtotty  C. 


S.  and  C.  E., 

S.  and  C.  E., 

Co.  Surv'r  and  C.  E., 

Civil  Engineer. 

Civil  Enj^incer, 

Civil  Engineer, 

Civil  Engineer, 

Surveyor, 

Surveyor, 

S.  and  C.  E., 

Assistant  C.  C.  E., 

Civil  Engineer, 

City  Eng.  &  Co.  Surveyor, 

S.  and  C.  B., 

M.  A.  S.  C.  E., 

S.  and  C.  E., 

S.  and  C.  E., 

Civil  Engineer, 

Civil  Engineer, 

Surveyor, 

Civil  Engineer, 

S.  and  C.  E., 

Civil  Engineer, 

Prof,  of  C.  E.,  O.  S.  Uni  y, 

S.  and  C.  E., 

S.  and  C.  E„ 

Surveyor, 

Surveyor, 

Civil  Engineer, 

Ph.  B.  C.  E. , 

Surveyor  and  C.  C.  E., 

Civil  Engineer, 

S.  andC.  E., 

Acting  C.C.E., 

Surveyor, 

S.  and  C.  E  , 

Civil    Engineer, 

Chief  Eng.  T.  &  O.  C.  Ry. 
and  others. 


Youngstown, 
Riverside, 
Athens, 
Cleveland, 
Dayton, 
Dayton, 
Cleveland. 
Batavia, 
West  Union, 
Northfield, 
Cleveland, 
Toledo, 
Lebanon, 

New  Philadelphia, 
Cincinnati, 
Columbus, 
Lebanon, 
Canton, 
Columbus, 
Orrville, 
Port  Clinton, 
Geneva, 
Cleveland, 
Columbus, 
Bellefontaine, 
I  ronton. 
Put-in-Bay, 
Payne, 
Cleveland, 
Cleveland, 
Portsmouth, 
Cardington, 
Toledo, 
Marietta, 
Gustavus, 
Cleveland, 
Cincinnati, 
Toledo, 


Mahoning. 

Hamilton. 

Athens. 

Cuyahoga. 

Montgomery. 

Montgomery. 

Cuyahoga. 

Clermont. 

Adams. 

Summit. 

Cuyahoga. 

Lucas. 

Warren. 

Tuscarawas. 

Hamilton. 

Franklin. 

W^arren. 

Stark. 

Franklin. 

Wayne. 

Ottawa. 

Ashtabula. 

Cuyahoga. 

Franklin. 

Logan. 

Lawrence. 

Erie. 

Paulding. 

Cuyahoga. 

Cuyahoga. 

Scioto. 

Morrow. 

Lucas. 

Washington. 

Trumbull. 

Cuyahoga. 

Hamilton. 

Lucas. 


♦Caldwell,  J.  N. 
Calhoun,  J.  C. 
Campbell,  J.  W. 
Campbell,  R. 


Assistant  U.  S.  C.  E.. 
Surveyor, 
Surveyor, 
Surveyor, 

(III) 


Cincinnati, 
Millersburg, 
HoUowtown, 
Georgetown, 


Hamilton. 
Holmes. 
Highland. 
Brown. 


THEGASKILL-HOLLY 
PUMPING  ENGINE. 

ITS    RECORD     UNPARALLELED. 

COMPARISON     CHALLENGED    WITH   ANY   OTHER 

IN  THE  WORLD. 


IN  THE  HISTORY  OF  PUMPING  ENGINES  THE  GASKILL- 

HOLLY  IS  UNSURPASSED. 

CONSIDER  THE  POINTS  WHICH  DEMONSTRATE  IT: 


I.  The  first  Gaskill  crank  and  flv-wheel 
pumping  engine  was  built  ana  put  in 
service  at  Saratoga  Springs,  N.  Y.,  m  1883 
—nine  years  ago. 

a.  Since  that  time  136  engines  have  been 
constructed  or  contracted  for,  an  average 
of  about  1 5  per  year. 

3.  DURING  THE  YEAR  1889  FORTY 
WERE  BUILT  OR  ':ONTRBCTED  FOR, 
AVERAGING  ONE  EVERY  NINE 
DAYS.  Average  daily  capacity,  3,915,000 
gallons. 

4.  The  duty  of  the  first  engine  of  this 
type  at  Saratoga,  on  contract  test,  was 
112,899,983  foot-pjunds  per  100  pounds  of 
coal  consumed. 

5.  The  avera^re  duty  of  above  engine  in 
current  service  from  1884  to  1890,  inclu- 
sive— seven  years,  was  105,524,137  foot- 
pounds from'  coal  actually  consumed. 

6.  During  the  above  interval  of  seven 
vears  the  cost  of  repairs  was  less  than 
$100,  as  certified  by  officials  in  charge. 

7.  Another  engine  of  the  same  type,  of 
8,000  000  gallons  daily  capacity,  was  con- 
structed for  Saratoga  Springs,  and  tested 
and  accepted  in  October,  1889.  The  duty 
obtained,  as  reported  by  Prof.  Greene,  of 
Troy,  N.  Y.,  was  113,378,479  foot-pounds 
from  coal  consumed,  and  117,936,6918  on  an 
evaporation  of  ten  to  one. 

8.  Other  engines  of  the  same  type,  in 
number  about  forty,  have  been  tested  by 
some  of  the  most' eminent  engineers  in 


the  United  States.all  of  them  developing 
high  duty  beyona  all  former  precedents. 

9.  The  capacity  of  these  engines  man- 
ufactured thus  mr,  ranges  from  1,000,000 
to  20,000,000  gallons  daily. 

10.  They  are  in  use  in  Boston,  Philadel- 
phia, Chicago,  Washington,  Kansas  City, 
BuflFalo,  Omaha,  Cincinnati,  Atlatita  arid 
other  large  cities  in  the  United  States. 

11.  The  aggregate  capacity  of  these  en- 
gines, constructed  or  contracted  for  to 
date,  is  674.000,000  gallons  daily,  which, 
with  other  tyi>es,  make  a  grand  total  of 
400  engines  and  1,255,120.000  gallons,  with 
an  average  of  3,137,000  gallons. 

12.  In  symmetry  of  proportion,  weight, 
strength,  durability,  price,  comparison  is 
challenged  with  any  other  engine  manu- 
factured in  this  or  any  other  country. 

13.  An  illustrated  pamphlet  of  about  300 
pages  giving  a  fullnistory  of  the  above 
phenomenal  pumping  engine,  with  full 
reports  of  duty  tests  in  detail  as  made 
by  about  thirty  mechanical  experts,  emi- 
ent  in  their  profession,  will  be  mailed 
upon  application  to  all  who  are  interested 
in  or  may  have  occasion  to  purchase 
pumping  engines.  The  book  demon- 
strates beyond  all  dispute  that  the  Gas- 
kill  compound  crank  and  fly  wheel  pump« 
ing  engines,  manufactured  under  patents 
by  the  Holly  Mfg.  Co..  far  surpass  anv 
other  engine  manufactured  in  the  world. 


ADDRESS  FOR  PAMPHLET  OR  OTHER   INFORMATION 

THE  HOLLY  MANUFACTURING  CO, 

LOCPCFOR.T,  KT.  IT. 


STATE  DIRECTORY. 


•Canfield,  J.  W. 
•Carpenter,  E. 

•Carlisle,  J. 

Carnahan,  W. 

Carl,  A. 

Casftel,  A. 

Cassel,  H.  H. 

Casselman,  L.  H. 

Cellar iuSy  F.  J. 

*Chadman,  G.  S. 

•Chandler,  C.  C. 

Chapman,  W.  D. 

Clark,  W.  P. 

Clevenger,  P. 

Cole,  J. 

•Converse,  J. 

•Cook,  J.  D. 

•Cookston,  C.  G. 

Coryell,  W.  L. 

Coryell,  J.  L. 

•Counts,  C. 

Counts,  I. 

•Cowles,  W.  L. 

Coverdale,  R.  T. 

Craig  S. 

Craig:,  R. 
Crawford,  J.  A. 
C^ rider y  T. 
<^uiley,J.  L. 
C^  unninsrham,  R.  A- 


Surveyor, 
Ass't  U.  S.  Engineer, 

Civil  Engineer, 

Surveyor, 

Surveyor, 

C.  C.  Engineer, 

Civil  Engineer, 

Surveyor, 

Ass't  C.  C.  Engineer, 

S.  and  C.  E., 

Ch.  E.  M.  of  W.O.&  M.Ry., 

Surveyor, 

Surveyor, 

Surveyor, 

County  Surveyor, 

S.  and  C.  E., 

Sanitary  Engineer, 

S.  and  C.  E., 

S.  and  C.  E., 

Surveyor, 

County  Surveyor, 

Surveyor, 

Ch.  Eng.  Youngstown 
Bridge  W  ^rks. 

8.  and  C.  E., 

S.  andC.  E., 

Surveyor, 

Surveyor, 

Surveyor. 

Civil  Engineer, 

Surveyor, 


Canfield, 
Cincinnati, 

Cincinnati, 

Coshocton, 

Henking, 

Mt.  Vernon, 

Mt.  Vernon, 

Carrollton, 

Dayton, 

Conneaut, 

Cincinnati, 

Akron, 

Medina, 

Wilmington. 

Ravenna, 

Plain  City, 

Toledo, 

Belle  Center, 

West  Union, 

West  Union. 

Port  Jefferson, 

Peoli, 

Youngstown, 

Cincinnati, 
Wapakoneta, 
McArthur, 
New  Petersburg, 
East  Hamilton, 
Cleveland, 
Zanesville, 


Mahoning. 
Hamilton. 

Hamilton. 

Coshocton. 

Gallia. 

Knox. 

Knox. 

Carroll. 

Montgomery 

Ashtabula. 

Hamilton. 

Summit. 

Medina. 

Clinton. 

Portage. 

Madison. 

Lucas. 

lyogan. 

Adams. 

Adams. 

Shelby. 

Tuscarawas. 

Mahoning. 

Hamilton. 

Auglaze. 

Vinton. 

Highland. 

Butler. 

Cuyahoga. 

Muskingum. 


*r>aily,  H.  S. 
X:>arby,  E.  F. 
^X)avenport,  E.  C. 
n^avis,  J. 
r^avis,  S. 
"•  Davis,  M.  L. 
*  Davis,  C.  E. 
Z>avisson^  F.  M. 
"•Dawson,  C. 
De  Ford,  J.  M. 
^Dennison,  L.  B. 
•Dewit,  C.  E. 


Surveyor, 

Surveyor, 

Ass't  C.  E.  B.  &0.  R,  R., 

S.  and  C.  E., 

S.  and  C.  E., 

Civil  Engineer, 

Civil  Engineer, 

Surveyor, 

County  Surveyor, 

County  Surveyor, 

Surveyor, 

Civil  Engineer, 

(V) 


Bellefontaine, 

Nashville, 

Zanesville, 

Columbus, 

Weston, 

New  Lisbon, 

Massillon, 

West  Manchester, 

Bellaire, 

Celina, 

Delaware, 

Sandusky, 


Lo.?an. 

Holmes. 

Muskingum. 

Franklin. 

Wood. 

Columbiana. 

Stark. 

Preble. 

Belmont. 

Mercer. 

Delaware. 

Erie. 


THE     ^H 


FOR  MAKING  ROAD  METAU  USE  THE 

GATES  ROCK  AND  ORE  BREAKER. 

OUER  TWO  THOaSflND  IN  OSE. 


OAPAOITY 
SiMO alO    4t(.nil 

SiBO, .otnwlQns 

Pftuing  i4  Inch  ring.  ■< 
GnHtSBvinBlnPuwcr.  AdjaaUble  i 
ina  compnnles,  Mnoy" — '-  '-  -  -' 
Imt  Plants.  Conesntrntc 

GATES  IRON 


TONS  OF  2,000  POUNDS. 

linur.lStMi .        >5tn   |DU 

sii«r  hour.  I  Slue  = isio   joU 

sp^JhrnfisiMi:;!!!!.":..  ::.*-, ■.',','  *to'   Tjto 

■ccordlos  tocturBCWrandhiirdneHof  dioiaI, 
:  te  kny  degrea  <it  Soeami.      Uaivtruilly  ulopr. 
id  by  raflnud  compftnfeo.      Attn  TnaRnCiuturv  W 
Mlnini;  HkcUfnery.    Addrew  f'>r  cntalii)  ~ 

50  S,  CLINTON  STREET, 

1,    «l)ei-SL,NGW  ViTk        -MPrankllt 


STATE  DIBBCTOBY. 


•Dick.  H.  a 
Dickey,  H.  L. 
Dickey.  S.  F. 
Dickinson^  L.  A. 
Dike  J.  S. 
Dillon,  Lu  A. 
»  Dimock,  E.  »'. 
Doak,  W.  S. 
Daane^  L.  IV. 
*  Doddridge,  P. 
Doty,  F. 
*Donham,  D. 
Dowler,J  W. 
'Dougan,  J.  F. 
D<}y/r,  P.  H, 
Duckwall,  L.  R. 
*Dumm,  R.  R. 
•Dun.  J.  J. 
Dunham,  H.  F. 
Ounn^  Wm, 

♦Eberty,  J.  B. 

^dgerton^  J.  T. 
ISdmondstone,  G.  S. 
*  Bisenman,  John 
♦Eldridge,  W. 
SUim,J. 

Smmondson,  G.  S. 
•Bngle,  R.  L. 
^English,  D.  H. 
^Bncaon,  G.  B. 
Evans,  W.  R. 
*EwinK,  C.  A. 

Farmer,  I.  P. 
••Felter,  G.  W. 
•Fenton,  B.  W. 
♦Ferria,  H.  C. 
♦Fiedler,  E.  A. 
Fishbaugh,  A.  W. 
♦Fiaher,  J.  D. 
Fisher,  L. 


Chief  Eng.  Z.  &  O.  Ry., 

S.  and  C.  E., 

Co  \^,  E., 

Surveyor, 

Civil  Engineer, 

Surveyor, 

Surveyor, 

Civil  Engineer, 

Civil  Engineer, 

Civil  Engineer, 

County  Surveyor, 

Surveyor, 

County  Surveyor, 

Surveyor, 

S.  and  C.  E„ 

Co.  Surv'r  and  C.  E, 

Co.  Surv'r  and  C.  E., 

Civil  Engineer, 

C.  E.  and  Dep.  Co.  Surv'r, 

Pres.  W.  Reserve  Normal 

Col.,  S.  and  C.  E. 

Co.  Surv'r  and  C.  E, 

Civil  Engineer, 

Civil  Engineer, 

Co.  Surv'r  and  C.  E, 

SJurveyor, 

Surveyor, 

Civil  Engineer, 

C.  E.  L.  &  J.  Bridge  Co., 

Surveyor, 

Eng.  M.  of  W.  C.  &  M.  V.  Ry., 

Surveyor, 

S.  and  C.  E., 


Zanesville, 

Greenfield, 

Warren, 

Fremont, 

Delaware, 

Hamilton, 

Ottawa, 

Winchester, 

Zanesville, 

Coshocton, 

Middletown, 

Lindale, 

Cowington, 

McConnellsville, 

Logan, 

Hillsboro, 

Upper  Sandusky, 

Columbus, 

Cleveland, 

Zanesville, 

Wadsworth, 

Ironton, 

Defiance, 

Cleveland, 

Marietta, 

Vinyard  Hill, 

Aberdeen, 

Defiance, 

Cincinnati, 

Defiance, 

Zanesville. 

Gallia  Furnace, 

Cincinnati, 


Surveyor,!  New  Lisbon, 

S.  and  C.  E.,  Williamsburg, 

Chief  Eng.  F.  W.  &  W.  Ry..  Findlay, 

Ass't  Eng.  T.  C.  &  C.  Ry.,  Toledo, 

Civil  Engineer,  Chardon, 

S.  and  C.  E..  Celina, 

Civil  Engineer,  Zanesville, 

Civil  Engineer,  Akron, 

(VII) 


Muskingum. 

Highland,  x 

Trumbull. 

Sandusky. 

Delaware. 

Butler. 

Putnam. 

Adams. 

Muskingum. 

Coshocton. 

Butler. 

Clermont. 

Miami. 

Morgan. 

Hocking. 

Highland. 

Wyandot 

Franklin. 

Cuyahoga. 

Mnskingum. 

Medina. 

Lawrence. 
Defiance. 
Cuyahoga. 
Washington. 
Adams. 
Brown. 
Defiance. 
Hamilton. 
Defiance. 
Muskingum. 
Gallia. 
Hamilton. 

Columbiana. 
Clermont. 
Hancock. 
Lucas. 
Geauga. 
Mercer. 
Muskingum. 
Summit. 


■  • 


AMERICAN  SEWER  PIPE  CO.] 


AKROX,     OHIO. 


(ron/\ 

T  GLAZED  ^4 

ierpipeM 

(STTHEWOBLD^^*-^ 


STA  t 

AKRON 

\  SALT  CLi 

iSEWERI     , 


THE  QUALITY  OF  THIS  PIPE  IS  UNEQUALLED. 

MT .  UNION  COLLEGE] 

NINE   DEPARTMENTS. 

Collefciate — ClasHtcal.  Stienlilic  and  Philosuphicat  Courses, 
Preparatory— Thorough  three  years'  course ;    Post  GraduBte.  leu 

to  A.  M„  Ph.  U..etc. 
Art— Three  yeara'  course,  leading  to  diploma. 
EtuBliiesn — Best  Commercial  Course.  Short-Hami,  TTpe-Writing. 

plotna  and  Degjee. 
Muaic — Higher  Classical.  Moiart  Classical,  leading  to  Piptoma. 
Normal^Two  years'  Teachers'  course,  leading  to  Diploma. 
Biblical — Thorough  course  in  Engtish  Bible  and  New  Tesuunent  <Ji 
Milttars'- Newly  equipped,  uniformed  and  ununiformed  companies.        — 

500  students  Last  Year.    102  Graduates,  23  from  tbe 
Collegiate  Course. 

Special  advantages,  Central    Location.  Elective   Courses.  Nolpd   Mtis«iim 

Library  and  Reading  Room.  Literary  Societies,  New  Gymnasium  aucl 

Observatory.  Moral  and  Religious  Atmosphere. 

The  Ladies'  Hall  is  a  large  Brick  Structure,  eiclnsively  for  Ladies. 

The  Koi'R  Term  Plan  is  appreciated  by  the  scU-depeadent.  niaklng  poMdbl 

a  great  saving  in  Ume  and  expense.     Expenses  very  mnderaw.  ' 

.taloffue  or  information  address 

:.  T.  P-  MARSH.  Ai,i.i*(.ct.  C 


For  catalogue  or  information  address 


iVUli 


STATE  DIBECTORY. 


Fisher  J.  L, 

S.  and  C.  E., 

Tiffin, 

Seneca. 

Pite,  A. 

Surveyor, 

Georgetown, 

Brown. 

Fitzpatrick,  A. 

Surveyor, 

Payetteville, 

Brown. 

♦Force,  C.  G. 

C.  C.  E., 

Cleveland, 

Cuyahoga.' 

Poster,  T.  P. 

S.  and  C.  E., 

Bentonville, 

Adams. 

•Ford,  T.  S. 

Civil  Engineer, 

Columbus, 

Franklin. 

Fox,  H.  S. 

Co.  Surv'r  and  C.  E., 

Dayton, 

Montgomery 

♦Fox,  W.  S. 

S.  and  C.  E.. 

Short  Creek  P.  O., 

Harrison. 

•Frank,  E. 

County  Surveyor, 

Oak  Harbor, 

Ottawa. 

♦Franklin,  B. 

C>  vo*  E«, 

Wilmington, 

Clinton. 

♦Prazer,  T.  J. 

Ass't  Eng.  Trans.  Ohio  Div. 
B.  &  O.  Ry.,  C.  E. 

Zanesville, 

Muskingum. 

♦Frease,  H. 

Chief  Eng.  Valley  Ry., 

Canton. 

Stark. 

French, 

Vi/a     C    fit.. 

Salem, 

Columbiana. 

•French,  O.  L.  R. 

County  Surveyor, 

Shaucks, 

Morrow. 

♦Fnllerton,  H.  L. 

Civil  Engineer, 

Chillicothc, 

Ross. 

GajSTney,  W.  H. 

Surveyor, 

Logan, 

Hocking. 

♦Gamble,  R.  H. 

Civil  Engineer, 

Lima, 

Allen. 

Ganyard,  L. 

Surveyor, 

Granger, 

Medina. 

♦Gates,  H.  M. 

S.  and  C.  E., 

Columbus, 

Franklin. 

Gear  W.  C, 

S.  and  C.  E., 

Upper  Sandusky, 

Wyandot. 

♦Geddes,  J.  K. 

Chief  Eng.  B.  Z.  &  C.  Ry., 

Zanesville, 

Muskingum. 

♦Gehres,  J.  A. 

Civil  Engineer, 

Akron, 

Summit. 

♦George,  J.  A. 

Co.  Surv'r  and  C.  C.  E., 

East  Liverpool, 

Columbiana. 

Genet,  P. 

County  Surveyor, 

Millersburg, 

Holmes. 

♦Gest,  E.  G. 

Civil  Engineer, 

Withamsville, 

Clermont. 

Geyer,  J.  L. 

Surveyor, 

Paulding, 

Paulding. 

Geyer,  A.  R. 

Surveyor, 

Paulding, 

Paulding. 

Gibbs,  H.  B. 

Treas.King  Iron  Bridge  Co. 

Cleveland, 

•'uyahoga. 

♦(Jifford,  G.  E. 

Asst.  Eng.King  I.  B.  Co., 

Cleveland, 

Cuyahoga. 

Ginn,  W,  A. 

S.  and  C.  E., 

Bellefontaine, 

Logan. 

♦Good,  G.  P. 

Civil  Engineer, 

Columbus, 

Franklin. 

Gore,  E.  B. 

Surveyor, 

Georgetown, 

Brown. 

Gore,  J. 

S.  and  C.  E., 

Hillsboro, 

Highland. 

Gore,  P. 

Surveyor, 

Hillsboro, 

Highland. 

Gotwold^R,  C. 

Civil  Engineer, 

Springfield, 

Clarke. 

Grierson,  A. 

Surveyor, 

Aberdeen, 

Brown. 

Griggs,  J  uHan 

Ass't  Eng.  Scioto  Valley 
Div.  N.  &  W.  R.  R.  Co. 

Columbus, 

Franklin. 

Grim  /.  C 

Co.  Surv'r  and  C.  E., 

Bryan, 

Williams. 

•Griswold,  W.  P. 

S.  and  C.  E., 

Worthington, 

Franklin. 

Guy,  W.  T. 

Civil  Engineer, 

Columbus, 

Franklin. 

Giilick.T.  N. 

A.Hs't  C.  C.  E., 

Columbus, 

Franklin. 

(IX) 


THE 


3RAIMDIS  MFG.  CO^ 


SS  FULTON  STREET        .       .       ■       ■        NEW 

MANUFACTUKKR!.  OF 

IMPROVED  ENGINEERS'  AND  SURVEYORS'  INSTRUMB 
For  Field  Bridge.  Tunnel.  Water  Works,  andj 
Geodetic  work  requiriTiji  yreat  accuracy. 


inadt  by'Mr   P 


W-vsJIiNi.tr.N.  DC- Sepi 

Htiiin.  iiaueil  by  ih*  V,  H.  CiirpK  i>(  Kiiglncern,  Wilic 
riperts  dei»ilBd^Br  i 


c  punmK. 


STATE  DIBBCrrOBY. 


Gyger^  G.  R. 
•Hanlon,  W.  B. 
Mantau^  J.  A. 
^Harringrton,  J. 
Harris,  J.  B. 
•Harrison,  B.  W. 
♦Hartnell,  G.  K. 
Harper,  S.  G. 
Harper,  J.  .M 
•Harvey,  A.  K. 
Hari^ey^J. 
•Haseltine,  R.  M. 
Jlaseltiney  E.  D. 
Haskins,  W.  E. 
•Hatcher,  W.  B.  O. 
Headly,  T. 
Headingrton,  J.  K. 
•Heller,  A.  H. 
•Henshaw,  L.  DeF. 
•Herman,  L. 
•Hersey,  G.  I>. 
ilestrt\  W.  J. 

*HiUerJ, 
Hoaglin,  G.  X. 
♦Hobby,  A.  S. 
♦Hoge,  O.  S. 
Holden,  L.  R. 
//<>//,  J.  //. 
•Holl,  O.  W. 
♦Hollister,  A.  A. 
♦HolUster,  J.  J. 
Hoaifer^  O.  //. 
Holmes,  A. 
Hoi  ton,  H. 
•Holts.  L.  L. 
Hopkins,  W.  W. 
•Horning.  G. 
•HoHbro<»k,  D.  S. 
Hosbrook,  J.  A. 
Holton,  H. 
•House,  B.  F. 
*H.»we,  C.  S.  Ph.  n. 


Ch.  Eng.  C.  L.  &  W.  Ry., 

Civil  Engineer, 

Chief  Eng.  C.  A.  &  C.  Ry., 

Surveyor, 

S.  and  C.  E., 

Civil  Engineer, 

County  Engineer, 

Civil  Engineer, 

Chief  Kng.  of  C.  L.  &  N.,Ry. 

S.  and  C.  E., 

Chief  Ins.  of  Mines, 

Co.  Surv'r  and  C.  E., 

Surveyor, 

Topographical  Drawing, 

Surveyor, 

Surveyor, 

Civil  Engineer, 

Civil  Engineer. 

Consulting  Engineer, 

C.  C.  E., 

S.  and  C.  E., 

Civil  Engineer, 

Civil  Engineer, 

Surveyor, 

Civil  Engineer, 

Co.  Surv'r  and  C.  C.  E., 

Civil  Engineer, 

Civil  Engineer. 

t'ounly  Surveyor, 

Surveyor, 

Surveyor, 

Co.  Surv'r  and  C.  E., 

Civil  Engineer, 

Ass't  C.  C.  E., 

Surveyor, 

Surveyor, 

Civil  Engineer. 

County  .Surveyor, 

Dep.  County  Surveyor, 

Civil  Engineer, 

Civil  Engineer, 

Prof.of  Math., Case  Sch<»ol, 


Alliance, 

New  Philadelphia, 
Coshocton, 
Columbus, 
Payne, 
Bond  Hill, 
Cleveland, 
Portsmouth, 
Cincinnati, 
Cincinnati, 
Hamilton, 
Columbus, 
Haaelton, 
Chagrin  Palls, 
Coal  Grove, 
Middleport, 
Centerbury, 
Massilion. 
Massillon, 
Cleveland, 
Youngstown, 
Cambridge. 
Milford, 
Dayton, 
Paulding, 
Cincinnati, 
Cambridge, 
Cleveland, 
Canton. 
Canton, 
Dunham, 
Dunham, 

Xew  Philadelphia, 
Cleveland, 
Columbus, 
Ottawa, 
Cherry  Valley, 
Napoleon, 
Cincinnati, 
Cincinnati, 
Colunibu.s, 
East  Townsend, 
Cleveland, 


Stark. 

Tuscarawas. 

Coshocton. 

Franklin. 

Paulding. 

Hamilton. 

Cuyahoga. 

Scioto. 

Hamilton. 

Hamilton. 

Butler. 

Franklin. 

Mahoning. 

Cuyahoga. 

Lawrence. 

Meigs. 

Knox. 

Stark. 

Stark. 

Cuyahoga. 

Mahoning. 

Guernsey. 

t  Vermont. 

Montgomery. 

Paulding. 

Hamilton. 

Guernsey. 

Cuyahoga. 

Stark. 

Stark. 

\Vushingt<m. 

Washington. 

Tuscarawas. 

Cuyahoga. 

Franklin. 

Putnam, 

Ashtabula. 

Henry. 

Hamilton. 

Hamilton. 

Franklin. 

Huron. 

Cuyahoga. 
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STATE  DIRECTORY. 


11,  A.  E. 

mm  D. 

1,  w. 
le,  J.  D. 
1,  D.  P. 
lan,  A.  S.  W. 
I,  A- V. 
rt,  J.  P. 
ng,  W.  H. 
ireys^J.  S. 
fiTton,  E. 
!,  S. 
G.  A. 

J.  S. 
W.  C. 


Q.    W.  J. 

J. 

i,  F.  B. 

B.J. 
n,  W.  J. 
n,  A. 
,  W.  H. 
Prof.  J.  N. 
E.  C. 

W.  C. 
W.  B. 
L. 

,  W.  S. 
P.N. 
,  C.  A. 
I,  A.  W. 

ley,  (1. 

J. 

er,  W.  R. 

:y,  M.  P. 

/y,  F.  M. 

lan,  B. 

am,  G.  H. 

all,  G.  H. 


S.  and  C.  E., 

S.  and  C.  E., 

Dep.  County  Surveyor, 

Dep.  County  Surveyor, 

S.  and  C.  E., 

Assistant  C.  C.  E., 

County  Surveyor, 

Surveyor, 
S.  and  C.  C.  E., 

Surveyor, 

County  Surveyor, 

Civil  Engineer, 

Civil  Engineer, 
S.  and  C.  E., 
Consulting  Eng.  C.  C.  C. 
&  St.  L.  Ry. 

County  Surveyor, 

Civil  Engineer. 

Civil  Engineer, 

Surveyor, 

Surveyor, 

Surveyor, 

Surveyor, 

S.  and  C.  E., 

Surveyor, 

Civil  Engineer, 

Civil  Engineer. 

Surveyor, 

County  Surveyor, 

Civil  Engineer, 

C.  C.  E., 

S.  and  C.  E., 

Surveyor, 

Civil  Engineer, 

Civil  Engineer, 

County  Surveyor, 

S.  and  C.  E., 

Ass'tC.C.  E., 

Civil  Engineer, 

Ch.  Rng.  L.  S.  &  M.  S.  R.  R., 

(XIII) 


Zanesville, 

Wauseon, 

Mapleton, 

Ottawa, 

Napoleon, 

Columbus, 

Bentonville, 

Marietta, 

Genua, 

Findlay, 

Painesville, 

Steubenville, 

Cleveland, 

Columbus, 

Morrow, 

Cleveland, 


Muskingum. 

Fulton. 

Henry. 

Putnam. 

Henry. 

Franklin. 

Adams. 

Washington. 

Ottawa. 

Hancock. 

Lake. 

Jefferson. 

Cuyahoga. 

Franklin. 

Warren. 

Cuyahoga. 


Piqua, 

Cadiz, 

Zaleski, 

Uhrichsville, 

New  Philadelphia. 

Payne, 

Paint  Valley, 

Washington  C.  H.. 

Rio  Grande, 

Jackson, 

Cleveland, 

Van  Wert, 

Buena  Vista, 

Woodsfield, 

Cincinnati, 

Sandusky, 

Sandusky, 

Elmore, 

Spencerville, 

Ivebanon, 

Sandusky, 

Washington  C.  H., 

Warren, 

Toledo, 

Cleveland, 


Miami. 

Harrison. 

Vinton. 

Tuscarawas. 

Tuscarawas. 

Paulding. 

Holmes. 

Fayette, 

(lallia. 

Jackson. 

Cuyahoga. 

Van  Wert. 

Scioto. 

Morrow. 

Hamilton. 

Kric. 

Erie. 

Ottawa. 

Allen. 

Warren. 

Erie. 

Fayette. 

Trumbull. 

Lucas. 

Cuyahoga. 


STATE  DIRECTORY. 


King,  Z. 
King,  J.  A. 
King,  M.  W. 
King,  L. 

•Kingsbury,  H.  G. 
•Kingsley,  M.  W. 

Kinnear^  J. 
Kinnear,  E.  P. 
Kinney,  M.  P. 
•Kirk,  E. 
Kloslerman,  L.  C. 
Knight,  W. 
Koehler,  N. 
•Kolbe,  H. 
Kramer,  ^. 
Krause,  C.  B. 
*Krau&e,  P.  L. 
Kreitzinger,  H.  B. 
Krugs  F.  S. 

Ladd,  H. 
*Lakeman,  W. 
Lamed,  J.  B. 
*I^ndor,  E.  J. 
•Lane,  J.  D. 
Larned,  J.  B. 
Lawrence,  E.  S. 
*Layraan,  E.  F. 
Lee,  I). 
I^e,  R.  H. 
n^^^ai,  E.  E. 
•I^esher,  G.  W. 
•Lewis,  G.  W. 
Lewis,  L. 
Lewis,  C.  P. 
Liggtrtt,  IV.  K\ 

Lilly,  P.  M. 
Liming,  O. 

•Lindsay,  C.  E. 
*Linton.  A. 
•Linton,  W.  H. 


Pres.  King  Iron  Bridge  Co., 
V.  P.  King  Iron  Bridge  Co., 
Sec.  King  Iron  Bridge  Co., 
Civil  Engineer, 
Civil  Engineer, 
Ass't  Eng.and  Supt  .Cleve- 
land W.  W. 
C  C  E., 
Civil  Engineer, 
County  Surveyor, 
Surveyor, 
Ass't  C.  C.  E., 
Mining  Engineer, 
Ass't  C.  C.  E.,  Dep.  Co.  S.. 
S.  and  C.  E.. 
Surveyor, 
Civil  Engineer, 
S.  and  C.  E., 
Surveyor, 
Civil  Engineer, 

S.  and  C.  E., 
S.  and  C.  E., 
Civil  Engineer, 
Ch.  Eng.  W.  L  Bridge  Co., 
Dep.  Co.  Surv'r  and  C.  E., 
Civil  Engineer, 
Civil  Engineer, 
Civil  F^ngineer, 
S.  and  C.  E., 
S.  and  C.  E., 
S.  and  C.  E., 
County  Surveyor, 
Civil   Engineer, 
.Mining  Engineer, 
Civil  Engineer, 
Chief  Eng.  Iron  Snbstruct- 
ure  Company. 
Civil  Engineer, 
Ass't  En^-.  M.  of  W.  P.  C.  C. 
&  St.  L.  Ry. 
B.  S.  C.  E., 
Surveyor, 
Supt  W.  \V.  and  C.  E., 

(XV) 


Cleveland, 

Cleveland, 

Cleveland, 

Youngstown, 

Newark, 

Cleveland, 

Columbus, 

Columbus, 

Sandusky, 

Youngstown, 

•Columbus, 

Nelsonville, 

Columbus, 

Napoleon, 

Darrtown, 

Cleveland, 

Cleveland, 

Oak  wood, 

Cincinnati, 

Hillsboro, 

Cincinnati, 

Cleveland, 

Canton, 

CarroUton, 

Cleveland, 

Zanesville, 

Cincinnati, 

Zanesville, 

Sharon  Center, 

Columbus, 

Fremont, 

Cincinnati, 

Jackson, 

Cleveland, 

Columbus, 

Youngstown, 
Surryville, 

Cincinnati, 
Columbus, 
Ravenna, 


Cuyahoga. 

Cuyahoga. 

Cuyahoga. 

Mahoning. 

Licking. 

Cuyahoga. 

Franklin. 
Franklin. 
Erie. 

Mahoning. 
Franklin. 
Franklin. 
Franklin. 
Henry. 
Butler. 
Cuyahoga. 
Cuyahoga. 
Paulding. 
Hamilton. 

Highland. 
Hamilton. 
Cuyahoga. 
Stark. 
Carroll. 
Cuyahoga. 
Muskingum. 
Hamilton. 
Muskingum. 
Medina. 
Franklin. 
Sandusky. 
Hamilton. 
Jackson. 
Cuyahoga. 
Franklin. 

Mahoning. 
Br(»wn. 

Hamilton. 

Franklin. 

Portage. 


♦    7 


H.  J.  UPTHEGROVE, 

VALPARAISO,    IND. 

WRITE  FOR  MY  CATALOGUE  OF 

Ciuil  Engineeps' 

Spoptsmenl 

CLOTHINGr. 


Corduroy;  also  Canvas,  MacUintoa^ 
Mackinaw,  Etc. 


AMERICAN  ROAD  MACHINE  COJ 

KENNETT  SQUARE.  PENN,,  U.  S,  A., 

ARE  THE  OLDEST  ANO  LAROE8T   MANUPACTURER8  IN  THE  WORLD  fl 

Road  Machines  [sfyit"]. 
Road  Oraders, 

Rock  Crushers, 

Road    Rollers, 

Wheel  Scrapers. 

Drag  Scraper 

Plows,  Carts.  Sign  Boards,  etc.     Machines  senti 

trial.     Cost  saved  in  from  i=;  to  Qo  days'  use.  | 

Transfer  houses  in  all  prominent  cities.      Repairs  always  kept  o 

Punher  particulars,  prices,  catalogues.  &c.,  by  addressing  us 

above.     Recommended  by  Russell  Thayer.  L.  W.  Ruadlett. 

Max  Pracht,  J.  I,  Case  and  others, 

(XVM 


STATE  DIREC3TORY. 


^Lockwood,  D.  W. 
♦Long,  J. 
•Lord,  N.  W. 

•I-rf>vett,  T.  D. 
Lowry^  R.  E. 
Lutz,  M. 
Lyon,  J. 

*Mackey,  J. 
•Mackey,  C.  L. 

*Mann,  U.  L. 
Mann^  H.  E. 
Marble^  R.  R. 
Markiey,  P. 
Martin^  C.  V. 
Masters^  G.  A. 
Matheny,  W.  P. 
MatkewsoHy  L.  W. 
Mattoon^J.  A. 
*Maynard,  M.  L. 
*Meissner,  G.  C. 
Mendenhail^  E.  S. 
•Merill,  W.  E. 
*Mesnard,  L.  B. 
Miller,  C. 
•Miller,  E.  M. 
Miller,  I).  A. 
•Miller,  J.  R. 
Mills,  J.  W. 
♦Mills,  A.  L. 
Ml  naught  J.  D. 
Minor,  E.  S. 
*Mishler,  J. 
♦Mishler,  M.  S. 
•Moler,J.  D.  andW. 
Moody,  P. 
Moore,  H.  C. 
•Moore,  S,  P. 
Morji'an^  A.  L. 

•Morrow,  C). 
•Morse,  B.  P. 
Motvry,  A.  S. 


Major  of  Eng.  U.  S.  A., 

• 

County  Surveyor, 
Prof,  of  Mining  and  Met- 
allurgy O.  S.  U. 
Civil  Engineer, 
Dep.  County  Surveyor, 
S.  and  C.  E., 
Surveyor, 

S.  andC.  E., 
S.  and  C.  R., 
S.  and  C.  E., 
C  C«  E., 
C  C  E. , 
Civil  Engineer, 
Civil  Engineer, 
Civil  Engineer, 
Civil  Engineer, 
Ass't  Eng.  C .  N.  O.  &  T.  P.  R  y . , 
Surveyor, 
Surveyor, 
S.  and  C.  E., 
Surveyor, 
Lt.  Col.  Eng.  U.  S.  A., 
County  Surveyor, 
Surveyor, 
S.  and  C.  E., 

Civil  Engineers, 

Surveyor, 

Ch.  Eng.  T.  St.  L.  K.  C.  Ry., 

Surveyor, 

County  Surveyor, 

S.  and  C.  E.. 

S.  and  C.  E., 

S.  Civil  Engineer, 

Mining  Engineer, 

S.  and  C.  E., 

County  Surveyor, 

Ass't  Eng.  M.  of  W.  C.  & 

M.  V.  R.  R. 

County  Surveyor, 

Civil  Engineer. 

Surveyor, 

(XVII) 


Cincinnati, 
Coshocton, 
Columbus, 

Cincinnati, 
Eaton, 
Celina, 
Higginsport, 

Ycungstown, 
Youngstown, 
West  Mansfield, 
Ashtabula, 
Canton, 
Wooster, 
Zanesville, 
Toledo, 

Mineral  Springs, 
Cincinnati, 
Bryon, 
Chardon, 
Toledo, 
Delaware, 
Cincinnati, 
Norwalk, 
Perintown, 
Greenville, 
Massillon, 
Toledo, 
Greenville, 
Toledo, 

New  Lexington, 
Delaware, 
Mogadore, 
Montrose, 
Springfield, 
Armadale, 
Hellefontaine, 
Kenton, 
Zanesville, 

Paulding, 

Cleveland, 

Marysville, 


Hamilton. 

Coshocton. 

Franklin. 

Hamilton. 
Preble. 
Mercer. 
Brown. 

Mahoning. 
Mahoning. 
Logan. 
Ashtabula. 
Stark. 
Wayne. 
Muskingum. 
Lucas. 
Adams. 
Hamilton. 
Williams. 
Geauga. 
Lucas. 
Delaware. 
Hamilton. 
Huron. 
Clermont. 
Darke. 
Stark. 
Lncas. 
Darke. 
Luca.H. 
Perry. 
Delaware. 
Summit. 
Summit. 
Clarke. 
Athen.s. 
lyogan. 
Hardin. 
Muskingum. 

Paulding. 
Cuyahoga, 
I'nion. 


GrE:0.  ixr.  EDDY  &  CO., 


■fia.eLNXj:p-A  CTtJE*  siesb 


MEASURING  TAPES 

Of  Cotton,  Linen  and  Steel,  for  all  purposes.     Sole  manufacturers  of  ] 

Paine's  U.  S   Standard  Steel  Tapes, 

Also,  Standard  Band  Mea'stires.  1  inch  wide,  graduated  each  [o  tcel.  of  ■ 

length  desired;  will  not  kink  or  break. 
Steel  Tapes  have  become  an  indispensable  article  for  every  Snrveyor.  En- 
jpneer,  &c..  wherever  a  standard  measure  of  considerable  length  is  requlrcl. 

iSeSD     I'OR     CATALOGUE. 

34g-3B3  Classen  Ave.,        -       •        BROOKLYH,  N.  Y. 

The  CoDtpactors'  Plant  Mtg.  Co. 


.lAN(_-FACXU»EKa  C 


I-Iorse     Po-wer     Hoisting    Machine 

For  Bridge   Builders,  Contractors,  OiuirrymenJ 
Mineral  and  Coal   Miners,  Masons 
and   Builders. 
Oerricks    and     Derrick    IronI 
A  lull  line  of  Contractors'  Supplies.    Illustrated  Cata- 
logues free  upon  application. 

I9S  Erie  Street,     -        ■    .     BUFFALO,  N.  Y.,  U.  8.1 


STATE  DmSOTOBY. 


Murphy,  H. 
Murphy,  D. 
Myers^  W.  E. 

•McC«£ferty,  A.  L. 
•McConnell,  C.  L. 
•McCormick,  M.  H. 
McCormick  ft  Terry, 
*McCoy,  M.  P. 
McCullotthc,  J.  C. 
•McCrory,  D.  J. 
McI>onald,  H.  W. 
•McFarland,  R.  W. 
McGormUy^  Geo. 
•McKay,  A. 
McKahan,  R. 
*  McKeone,  T. 
McMuUen,  J. 
•McNaugfhton,  L.  J. 
•McNeal,  P. 

Nicholson,  G.  B. 
Nighswander,  S. 
Noble,  B.  P. 
•Norton,  A.  J. 

•Oberbeck,  A. 
Osborn,  P.  C. 
Opdyke,  E.  B. 
♦Overman,  L.  C. 
•Overman,  H.  W. 
•Ovialt,  E.  W. 

Paine,  H.  C. 
•Paine,  C'  W. 
Pamptl,  D.  W. 
•Parshall,  S.  W. 

Patton, 

Paul,  J. 
Paul,  Ed. 
•Paul,  R.  S. 
Paul,  J. 
•Paul,  G. 
•Paul  T.  D. 
Payne,  N.  W. 


Surveyor,  Lynchburg, 

Surveyor,  Lynchburg, 

Ins.  Ohio  Normal  Univ'y«    Ada, 


S.  and  C.  E., 

Aas't  Eng.  P.O.V.  &  C.Ry., 

S.  and  C.  E., 

Civil  Engineer, 

Co.  Surv'r  and  C.  E., 

C  C  E., 

Co.  Surv'randC.  E., 

Sanitary  Engineer, 

S.  and  C.  E., 

S.  and  C.  B., 

Surveyor, 

Surveyor, 

Civil  Engineer, 

Surveyor, 

S.  and  C.  B., 

Surveyor, 


Mt.  Sterling, 

Steuben  ville, 

Bellefontaine, 

Columbua, 

Van  Wert, 

Lima, 

Mt.  Vernon, 

Gallon, 

Oxford, 

Tiffin, 

Wilmington, 

Cambridge, 

Cincinnati. 

Waynesburg, 

Chardon, 

Waterford, 


Ch.  Eng.C.N.O.  &  T.  P.  Ry.,  Cincinnati, 

Surveyor,  Port  Seneca, 

Ass't  C.  C.  E.,  Columbus, 

Civil  Engineer,  Bellaire, 


City  Civil  Engineer, 

Ch.  Eng.  King  Iron  B.  Co., 

S.  and  C.  E., 

Major  of  Eng's  U.  S.  A. 

S.  and  C.  E., 


Ottawa, 

Cleveland, 

Pulaski, 

Cleveland, 

Waverly, 


Ass't  Eng.  N.  &  W.  R.  R.,    Ironton, 


Civil  Engineer, 

Civil  Engineer, 

Surveyor, 

City  Civil  Engineer, 

Surveyor, 

Surveyor, 

Civil  Engineer, 

S.  and  C.  E., 

Surveyor, 

Civil  Engineer, 

Civil  Engineer, 

Surveyor, 

(XIX) 


Youngstown, 

Clevelanp, 

Sydney, 

Akron, 

Five  Mile  P.  O., 

Akron, 

Cuyahoga  Falls, 

Akron, 

Bryan, 

Akron, 

Akron, 

Port  Clinton, 


Highland. 
Highland. 
Hardin. 

Madison. 

Jefferson. 

Logan. 

Franklin. 

Van  Wert. 

Allen. 

Knox. 

Crawford. 

Butler. 

Seneca. 

Clinton. 

Guernsey. 

Hamilton. 

Highland. 

Geauga. 

Washington. 

Hamilton. 
Seneca. 
Franklin. 
Belmont. 

Putnam. 
Cuyahoga. 
William  .s. 
Cuyahoga. 
Pike. 
Lawrence. 

Mahoning. 

'.'uyahoga. 

Shelby. 

Summit. 

Brown. 

Summit. 

Summit. 

Summit. 

Williams. 

Summit. 

Summit. 

Ottawa. 


TNI  e^NTCiN «.  mtkaa 

•^FIRE  BRICK-H 


MANUFACTURERS   OF 


Street  Paving  Bricks  and  Bloci^ 

Subject  to  a  pressure  of  twelve  thousand  pound 
the  SL|Liare  inch. 

NOISELESS,   NON-ABSORENT.  I 

Less  costly  than  Stone.  Asphalt,  or  any  other  do 
ble  pavement.      The  materials  used  in  the    ^ 
manufacture  of  these  bricks  are 
Pure  Ground  Fire  Brick  &  20  per  cent.  Iron  \ 


These  bntk>i  have  l>eeii  it 
given  entire  satisfaedor 


Kiical  use  for  a  period  of  three  yet 

_ _  _    .  his  Company  alsn   nianufaclure3  mill  and* 

e  brick  and  shapes,  screen  and  bolted  lire  clays,  sewer  pipe,  and  nil  n 
terials  manufactured  from  fire  clay.  Work-i  and  mines  located  at  Hklvc: 
Carroll  county,  Obio.  The  capacity  of  the  plant  is  sa.ooa  paving  brick  | 
day.  burnt  in  down-draft  kilns,  Gfiod  shipping  facilities  lo  all  iiarfi  of  il 
Tnited  Stales  ~ 

GENIvRAL    OFFICE    RdOM.S, 

5  A  6  American  Block, CANTON, 
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StATB  DIBBCTOBT. 


•Peck,  T.  K. 
Pense,  P. 
♦Perdue,  T.  K. 

•  Perkins,  C.  E. 
Perry»  L.  G. 
Peters,  W.  E. 
Pettee,  P.  W. 
•Phelpa,  E.  S.  F. 
*Phifer,  E. 
Philpot,  G. 
Philson,  L.  W. 
*Picard,  F.J. 
Pillars,  J. 
Pitser,  A.  R. 
Plantz,  G.  W. 
Piatt,  H. 
Plume,  J.  A. 

•  Plumer,  J.  A. 
•Porter,  J.  B. 
Porter,  I. 
♦Porter,  A.  H. 
•Pratt,  C.  S. 
PrevoBt,  L.  F. 
Price,  H. 

Purcell, 

Pyle,  A.  C. 


Civil  Engineer, 
S.  and  C.  E., 
City  Civil  Engineer, 
County  Surveyor, 
Surveyor, 
Civil  Engineer, 
S.  and  C.  E., 
Co.  Surv'r  andC.  E.. 
S.  and  C.  E.. 
Surveyor. 
Surveyor, 
Gen.  Man'r  C.  S.  &  H.  Ry., 
Countj'  Surveyor, 
Civil  Engineer, 
Surveyor, 
Surveyor, 
Surveyor, 
Civil  Engineer, 
Eng.M.of  W.C.  H.&  D.  Ry., 
Surveyor, 
Civil  Engineer, 
Civil  Engineer, 

Surveyor, 

Mining  Engineer, 

Surveyor, 

Surveyor, 


Hudson, 
Bentonville, 
Washington  C. 
Akron, 
Miamisburg, 
Athens, 
Akron, 
Chardon, 
Findlay, 
McClure. 
Racine, 
Columbus, 
Lima, 
Newark, 
Pomeroy, 
Sidney, 
Marietta, 
Marietta, 
Cincinnati, 
Ripley, 
Cleveland, 
Sidney, 
Lima, 
Jackson, 
Bernard  P.  O. 
Wilmington, 


Summit 
Adams. 
H.,    Fayette. 
Summit 
Montgomery. 
Athens. 
Summit. 
Geauga. 
Hancock. 
Henry. 
Meigs. 
Franklin. 
Allen. 
Licking. 
Meigs. 
Shelby. 
Washington. 
Washington. 
Hamilton. 
Brown. 
Cuyahoga. 
Shelby. 
Allen. 
Jackson. 
Brown. 
Clinton. 


Raudabaugh,  J. 
Kawson,  J.  L. 
•Rawson,  M.  E. 
Ray,  F.  A. 

•  Read,  R.  L. 
Reed,  W.  C. 

•  Reed,  H.  B. 
Reeder,  W. 
Reeves,  A.  C. 
•Reichenbach,  F.,  Jr. 
•Reid,  G.  M. 

Reid,  A.  L. 
*Reno,  J.  M. 
Reynolds,  C. 
•Rice.  W.  P. 


Surveyor, 
Civil  Engineer, 
Civil  Engineer, 

Surveyor, 

Civil  Engineer, 

Civil  Engineer. 

Civil  Engineer. 

County  Surveyor, 

Civil  Engineer, 

Surveyor, 
Sup't  Bridge  Dep't  L.  S.  & 

M.  S.  Ry. 

Surveyor, 
Civil  Engineer, 

S.  and  C.  E.. 
Civil  Engineer, 


Celina, 
Fremont, 
Cleveland, 
Buchtel, 
Cincinnati, 
Millersburg, 
Canton, 
Lily  Chapel, 
Dayton, 
Dundee, 
Cleveland, 

Eaton, 

Youngstown, 
Peeble, 
Cleveland, 


Mercer. 

Sandusky. 

Cuyahoga. 

Athens. 

Hamilton. 

Holmes. 

Stark. 

Madison. 

Montgomery 

Tuscarawas. 

Cuyahoga. 

Preble. 

Mahoning. 
Adams. 
Cuyahoga. 
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OHIO  STATE  UNIVERSITY, 
COLUMBUS,        -----       OHIO, 


Four  Departments — Civil,  Mechanical,  Electrical  and  Mining, — each  hav- 
ing a  four-year  course  of  study  and  including  instruction  in  the  theory  and 
practice  of  its  own  branch  of  Engineering,  and  in  cognate  subjects,  such  as 
Physics,  Chemistry  and  Geology. 


CIVIL     ENGINEERING, 

C.  N.  BROWN,  PROFESSOR. 

For  practical  work  in  Civil  Engineering  there  is  a  well-equipped  drawing 
room,  a  dark  room  for  blue-print  work,  a  room  for  cement  testing. 
and  an  excellent  collection  of  surveyors'  and  engineers* 
instruments,  models  and  photographs. 

MECHANICAL   ENGINEERING, 

S.  W.  ROBINSON,  PROFESSOR. 

The  Mechanical  Laboratory  contains  shops  for  work  in  both  wood  and  metal, 
and  is  provided  with  pattern  maker's  tools,  forges  and  anvils,  iron 
cupola  and  brass  furnace,  vises,  lathes,  planer, 
drilling  machine,  testing  machines,  etc. 

MINING  ENGINEERING, 

N.  W.  LORD,  PROFESSOR. 

This" department  has  a  chemical  and  an  assay  laboratory',  and  special  atten- 
tion is  given  to  miuing,  mine  surveying,  th^  preparation 
of  ores  and  their  metallurgical  treatment. 

ELECTRICAL     ENGINEERING, 

B.  F.  THOMAS.  PROFESSOR. 

The  equipment  in  this  department  consists  of  an  engine  of  thirty-five  horse 
power,  dynamos  and  motors  of  various  forms,  a  switch  board,  a 
storage  batter>',  and  a  large  collection  of  instruments  for 
illustration  and  accurate  measurement. 

Oaitailoscjott   >a^IM   bo  sont   on    aippllcaitiom. 
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STATE  DIRECTORY. 


Richmond.  N. 
•Riddle,  Levi 
•Ridgway,  T.  A. 
♦Riegle,  J.  W.  S. 
Rieley,  F. 
Riggs^  M.  J. 
Riggs,  H.  E. 
Robinson,  H.  H. 
Robinson,  M.  S.,  Jr. 
Row,  W,  C. 
•Ruggles,  W.  B. 
•Ryall,  G.  \V. 


Surveyor, 

County  Surveyor, 

Surv'rand  Ass't  C.  C.  E., 

Co.  Surv'r  and  C.  E., 

Civil  Engineer, 

B.  C.  E., 

Ch.Eng.T.A.A.  &  N.  M.Ry., 

Surveyor, 

Civil  Engineer, 

Civil  Engineer, 

Ch.  Eng.  O.  &  N.  W.  Ry., 

S.  and  C.  E., 


McArthur, 
Xenia, 
Cincinnati, 
Findlay, 
Cleveland, 
Toledo, 
Toledo, 
Millersburg, 
Cleveland, 
Columbus, 
.Cincinnati, 
Ashland, 


Vinton. 
Green. 
Hamilton. 
Hancock. 
Cuyahoga. 
Lucas. 
Lucas. 
Holmes. 
Cuyahoga. 
Franklin. 
Hamilton. 
Ashland. 


Sagifr,  F.  J. 
Sager^  A'.  A. 
Sample,  J.  //.  | 
•Sargent,  J.  H. 
Saunders,  C.  L. 
♦Saunders,  C.  N. 
Savely,  P.  M. 
•Scarvell,  L. 
•SchnelU  L.  C. 
Schnider,  C. 
Schultz,  C.  F. 
Schuyler,  M. 
•Schwab,  C.  H. 
Scotty  J.  W. 
Seebold,  R.  P. 
•Seifert,  F.  J. 
Seitz,  D.W. 
•Seward.  J.  W. 
•Sewell,  T.  M. 

Shackford,  C.  ; 
Sharon,  W. 
Shaw  E.  D. 
Sheerman,  Wm. 
Sheldon,  A,  D. 
•Sheldon,  F.  B. 
•Sherman,  C.  E. 
•Shifley,  E.  B. 
Sidcrs,  G.  W. 
Sill,  J.  S. 


Civil  Engineer, 
Civil  Engineer, 
Ch.  Eng.  P.  A.  &  W.  Ry., 
Civil  Engineer, 
Civil  Engineer, 
S.  and  C.  E., 

Surveyor, 
S.  and  C.  E., 
U.  S.  C.  E., 
Ass't  C.  C.  E.,   . 
Civil  Engmeer, 
Surveyor, 
County  Surveyor, 
S.  and  C.  E., 
Civil  Engineer, 
Civil  Engineer, 
County  Surveyor, 
S.  and  C.  E, 
I*h.  I).  Prof,  of  Mathemat- 
ics Franklin  College. 
Ass't  Eng.  W.  &  L.  E.  Ry., 
Civil  Engineer. 
S.  and  C.  E., 
Surveyor, 
County  Surveyor, 
Ch.  Eng.  C.  H.  V.  &  T.  Ry., 
Civil  Engineer, 
S.  and  C.  E, 
Surveyor, 
Co.  Surv'r  and  C.  E., 


Columbus, 

Bucyrus, 

Granville  June, 

Cleveland, 

Cleveland, 

Cleveland, 

New  Plymouth, 

Zanesville, 

Akron, 

Columbus, 

Cleveland, 

Celina, 

Napoleon, 

Marion. 

Dayton, 

Cincinnati, 

Ottawa, 

Talmadvfe, 

New  Athens. 

Toledo, 

.Springfield, 

Minerva,s 

Loramie's, 

Whittlesey, 

Columbus, . 

Columbus, 

Bucyrus, 

I.»ovetts, 

A.shtabula, 


Franklin. 
Crawford. 
Licking. 
Cuyahoga. 
Cuyahoga. 
Cuyahoga. 
Vinton. 
Muskingum. 
Summit.^ 
Franklin. 
Cuyahoga. 
Mercer. 
Henry. 
Marion. 
Montgomery 
Hamilton. 
Putnam. 
Summit. 
Harrison. 

Lucas, 

Clarke. 

Stark. 

Shelby. 

Medina. 

Franklin. 

Franklin. 

Crawford. 

Adams. 

Ashtabulii. 
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■5^^^ 

1 

surveyor, 

West  Unity, 

Win  lama.                                         i 

8.  and  C.  E.,  ■ 

Plodlay. 

Hardin, 

^^^1 

C,  B.  on  B.  *  O.  Ry.. 

Zanosville. 

Muskingum. 

^^^^1 

C.  C.  E., 

Newark, 

Licking. 

^^^^1 

Civil  EnRinL-or. 

Hillatioro. 

^^^H 

Snrveyor, 

Maple  P.  O.. 

^^^^M 

Surveyor. 

Olway, 

^^^^M 

County  Surveyor, 

BiyrU, 

Lorain.                                                   ^^^^1 

Sdrveyor, 

KancEville. 

,       ^^^H 

Civil  Engineer. 

ColumbuB, 

.^^^H 

S.  nod  C.  E., 

I'erryBburg, 

Wood. 

^^^^H 

Cl»ll  Kotrlneer. 

New  Lisbon. 

^^^1 

Civil  EnRioeer. 

Ciliciouatl, 

Hamilton.                                         i 

^^^^1 

■TBS.  C«Be  School  u(  Ap-    Clovi^land. 

Cuyahoga. 

^^^^1 

plied  Science, 

^^^1 

Civil  Engineer. 

Dsylno, 

Montgomery. 

^^^^1 

Co.  Snrr'r  and  C.  E,. 

t>efian<:e. 

Defiance. 

^^^1 

Surveyor, 

Higland.                                                 ■' 

5.  and  C.  E„ 

KaysvillD, 

Vinton. 

^^^1 

Civil  Engineer, 

i;ievolftnd. 

Cuyahoga. 

^^^1 

S.  Knd  C.  E„ 

Shelby, 

Kichland. 

^^^^1 

Civil  Engineer. 

ShyviUe. 

Hike, 

^^^1 

Civil  Engineer, 

(Sranvllle  Junt! 

Licking. 

^^^^1 

S.  and  C.  E., 

Toledo. 

Lucas, 

W^^^l 

S.  «nd  C,  K-. 

Salem. 

IB^^I 

Surveyor. 

Find  lay, 

Hancock. 

H^^H 

Civil  Engineer, 

Cleveland. 

Cuyahoga. 

^^^1 

Surveyor, 

GuBlavus, 

Trumbull, 

^^^^1 

S.  and  C.  E., 

Sidney. 

Shelby. 

^^^^1 

8.  and  C.  B.. 

Akron. 

Summit, 

^^^1 

to.Surv'rBndC.  C.  E., 

Urbana, 

Champaign. 

I^H 

S.  and  C.  E.. 
CIvtl  Bngfneer. 

OtlnwB. 

^^^^H 

Toledg, 

Lucas.                                                       H^^l 

.      Civil  Engineer. 

Toledo. 

Lucas,                                                       ^I^^H 

Cincinnati. 

^^^^1 

Uinlng  Engineer. 

Trimble. 

^^^^1 

Civil  Engineer. 

^^^^^^1 

5.>ndC.B„ 

Stout  E, 

^^^^^^H 

A«'t  C.  C.  E.. 

Akron, 

^^^^^^H 

Civil  Enitineer, 

Cinelnnali. 

^^^^^^H 

Civil  Engineer, 

Clevdand. 

Cuyahoga.                                           ^^^^H 
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^,,„nud  Super-^;     °  J  .JJ  ,,•„  country- 
"''  cement  -anufact-^^^^^  ^^^^„,„,3.  O 

cspec-.a"V  '"*^''**V°  e  Under  Water. 


BTATB  DIBBCTOBY. 


Civil  Engineer, 
Civil  Engineer, 

Surveyor, 

Civil  Engineer, 

Vice  Pres.  Z.  H.  &  C.  Ry., 

Civil  Engineer, 

Surveyor, 

Surveyor, 
Civil  Engineer, 
Surveyor, 
S.  and  C.  B., 


Mt.  Vernon, 

Cincinnati, 

Warren, 

Lima, 

Zanesville, 
Dayton, 

Warren, 

Kinsman, 
Nelsonville, 
Marysville, 
Cleveland, 


Knox. 

Hamilton. 

Trumbull. 

Allen. 

Muskingum. 

Montgomery. 

Trumbull. 

Trumbull. 
Athens. 
Union. 
Cuyahoga. 


H.       Ch.  Eng.  N.  Y.  P.  &  O.  Ry., 

S.  and  C.  E., 

Pres.  C.  H.  V.  &  T.  Ry., 

Co.  Surv'r  andC.  C.  E., 

Civil  Engineer, 

Co.  Surv'r  and  C.  E., 

County  Surveyor, 

S.  and  C.  E., 

County  Surveyor, 

Co.  Surv'r  and  C/  C.  E., 

Co.  Surv'r  and  C.  C.  E., 

County  Engineer, 

C  C  E., 

S.  and  C.  E., 

County  Surveyor, 

Surveyor, 

Surveyor, 

S.  and  C.  E., 

Co.  Surv'r  and  C.  E., 

Sup't  and  C.  E.  of  W.  W., 

Dep.  Co.  Surveyor, 

Civil  Engineer, 

S.  and  C.  E., 

S.  and  C.  E., 

Co.  Surv'r  and  C.  E., 

Civil  Engineer, 

Surveyor, 

Ch.  Eng.  D.  H.  V.  &  E.  Ry., 


Cleveland, 
Lancaster, 
Columbus, 
Troy, 
Cleveland, 
Chillicothe, 
McArthur, 
Dayton, 
Wapakoneta, 
Pomeroy, 
Hamilton, 
Newark  City, 
Bucyrus, 
Gallon, 
Gallipolis, 
New  Philadelphia, 
Bowling  Green, 
Gallipolis, 
Mineral  Ridge, 
Cleveland, 
Pickaway, 
Montville, 
Toledo, 
Defiance, 
Massillon, 
Toledo, 
Cleveland, 
Parkman, 
Columbus, 
Kenton, 


Cuyahoga. 
Fairfield. 
Franklin. 
Miami. 
Cuyahoga. 
Ross. 
Vinton. 
Montgomery. 
Auglaize. 
Meigs. 
Butler- 
Licking. 
Crawford. 
Crawford. 
Gallia. 
Tuscarawas. 
Wood. 
Gallia. 
Trumbull. 
Cuyahoga. 
Miami. 
Geauga. 
Lucas. 
Defiance. 
Stark. 
Lucas. 
Cuyahoga. 
Geauga. 
Franklin. 
Hardin. 
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EVEISTS  &  HOTx7jPlI?.ID, 

ST.  LOUIS,  IXIO. 

FIRE  BRICK 

FOR  KUKNACES  AND 

ALL 

OTHER  PURPOSES 


CULVERT  PIPE 

FOR   RAILROADS. 


SEWER  PIPE 

FOR  CTV  SEWERS,       _««_   f|„^  p^AY  FLUE  PIPE 

FOR  CHIMNEYS. 

Our  products  have  for  more  than  thirty  years  been 
standard  in  all  markets. 


The+felt0n+Watei[-t- Wheel 

elves  the   Highest   Efficiency  of  any  Wheel  In  the 
world.    Over   I200  In  use. 

Affords  the  most  simple  and  reliable  power  for  all  mining  and  manufao 
lunuy  mafliinery.  Adajiied  lo  heads  running  from  20  up  to  3.000  or  taove 
feet.  From  20  to  30  per  cent,  letter  results  guaranteed  than  can  be  produced 
from  any  other  wheel  in  the  country. 

ei-sc-mic  -TRANsiviissiorM. 
The  advantages  the  Fcttou  Wheel  atifords  in  the  way  of  a  uniform  and  rB> 
liable  piower,  close  regulation,  and  the  facility  of  adaptatioa  to  voiyiDg  con- 
ditions of  speed  and  pressure,  have  bniught  it  into  special  prominence  aod 
extensive  use  for  this  class  of  work.  Parties  interested  in  t!ie  atiltxaUon  of 
water  powers  will  t^e  furnished  with  a  catalogue  on  application. 

FELXOJM    ■WjBlTEK.    KrOT01?.S, 

Varyiua  from  the  frau-ticin  of  i  up  to  i  j  and  10  liorse  power,  uneqiiall«tl  for 

all  Ught-running  machinery.     Warranted  to  develop  a  given  amount 

of  power  with  one-half  the  water  required  by  any  other. 

Send  for  catalcigiie.     Address  the 

THE  PELTON  WATER  WHEEL  COMPANY, 

iai-l33    MAIN    STREET, 
SAN     FRANCISCO,       ...       -       CALIFORNIA. 
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STATE  DIRECTOBY. 


•Wilson,  J.  P 

C* 

C.  N.  O.  A  T.  P,  Ry. 

Cincinnati, 

•WiM.  D.  M. 

Civil  Enuinwr, 

Girard, 

Trumbull. 

•WiK,C. 

Surveyor, 

Canton, 

Stark. 

•Wolverloo, 

M. 

Civil  Engineer, 

Cievcl«nd. 

Cuyahoga 

•Wuodera,  J. 

C. 

County  Surveyor, 

DeileContalne, 

Logan. 

•Wood,  C. 

A 

linj-  Chief  Eng.  C.  H. 
&  D,  R.  R. 

Cincinnati, 

Hainiltoa. 

Wood,  J. 

Surveyor, 

Tiffin, 

Seneca. 

Wood,  W.  H. 

County  Surveyor. 

Bowling  Green 

Wood. 

WooUliriR.  A. 

Surveyor, 

Beach  City, 

Tuscarawa 

•Woodbridge,  F. 

En 

g.  M.  of  W.  Sandusky 

Sandusky, 

Erie. 

Div,  C.  C.  *  1.  Ry. 

Wrighl,  J.  R. 

Surveyor, 

Mt.  Oreb. 

Brown. 

Wulfukeotter 

E.  W. 

Civil  Engineer, 

Cincinnali, 

Hatnillon. 

.U.S. 

Civil  Engineer, 

Toledo, 

Lucaa. 

^,       Encineering  /Vew5       I 
f 'American  RAiLWAYjov/RN-x^ii 


AWfYUONEOT 

inJrSiNiww." — '  ■-  -  -    ' 
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•J-  ga^ert's  *  ]i*atenfe  4-  ghain  ^  ^apes.  + 

These  Tapes  are  maJe  to  take  the  place  of  Surveyors'  and 
Entrjneers'  Chains. 

Unlike  ordinary  tapes.  Ihev  are  detached  from  the  reels  on  whic)i   (b«y  arc 
carried,  and  when  in  use  each  enilof  the  line  is  provided  with  convenient  detactiaUe 
handles.    They  are   marked   to   either   feet  or  links,  and   are  made  to  any  deiir««t 
iength.         They  are  found  superior  to  chains  in  the  following  points- 
They  never  get  Umger  by  v»e. 

Much  lighter  and  easier  to  Itandle. 

Have  gtiardnfor  setting  the  marking  pins. 

They  secvre  grenler  nceuraey  wilh  le«g  care. 

Length  can  be  a<l^witpd  inalanllg. 

Cost  test  than  flrttrclaaa  ehain*, 

Thev  are  easily  repniretl  if  broken,  their  merits  having  been  tested  I)efor«  beitig 

ftolTered  to  the  puolic.      After  hecoraine  accustomed  to  their  use  you  will  abftixlon 

I  the  chain.     We  use  no  rivets  in  marking.      We  make  no  holes  for  marking.  «bi1 

EOiereby  weakening  the  tape.     We  have  figured  plates  At  every  division.     No  count- 

gof  rivet  heads  toget  your  measurer..ents. 

PnUdesciipUons  sent  free.  FRED.  J.  SAGER*  ColumbU*,  O. 
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Questions  in  Practice  with  Answers. 
To  Establish  a  Meridian  Line,  Prof.  R.  W.  McFarland. 
Land  Surveying  and  Its  Phases,  F.  M.  Davisson. 
Magnetism  and  Magnetic  Variation,  Jonathan  Arnett. 
The  Office  of  Coimty  Surveyor,  Fred  Howell. 
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TRANS'lTSAND  LEVELS. 


[  The  attention  of  Engineers  and  Surveyors  is  asked 
to  our  lniprovei.1  Enui  nee  ring  Instruments,  which 
we  claim  to  he  at  least  equal  to  any  instru- 
ments made  in  the  United  States  in  lin- 
ish  and  workmanship,  and 

$u|icrtor  in  Form  anb  Scoice* 

The  price  is  twenty-live  per  cent.  Itelow  that  asked 
by  any  other  lirst-class  maker. 

QUEEN  &  CO.,  PHILADELPHIA,  PA., 

I  Makers   of  Enj^ineers"    Instruments    and  Supplies, 

Chain  Tapes.  Drawinji  Paper  and  Instruments, 

Prolile  Paper,  Rods.  Etc. 
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The  Surveyor  and  Engineer's  Mission,  Jonathan  Amett 
List  of  Engineers  in  Ohio. 
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President's  Address.  J.  B.  Strawn. 

Incorporation — Discussion. 

Manual  of  Surveying,  F.   Hodgman. 

Plate  Girder  Bridges, Becker. 

Transmission  of  Power,  R.  F.  Hariford. 

Report  of  Drainage  Committee,  E.  D.  Shreve,  Chairman. 

The  Problem  of  Just  Apportionment  of  the  Cost  of  Ditch  Improve- 
ments, B.  B.  Opdyke. 

Principles  Involved  in  Making  Ditch  Estimates  and  Assessments,  J.  L. 
Geyer. 

Report  of  Committee  on  Land  Surveying,  J.  D.  Varney,  Chairman. 

The  Solar  Compa:»s  in  Land  Surveys,  Geo.  R.  Gyger. 

Report  of  Committee  on  Blanks  and  Instruments,  F.  M.  Priest,  Chair- 
man. 

The  Surveyor  and  His  Field  Notes,  John  L.  CuUey. 

Descriptions  in  Deeds,  R.  S.  Weitzell. 

Sanitary  Arrangements  in  Out  Buildings  atMt.  Gilead,  O.,  B.  J.  Ashley. 

Report  of  Committee  on  Civil  Engineering,  J.  H.  HoU,  Chairman. 

Report  of  Committee  on  Highways,  F.  M.  Davisson,  Chairman. 

Charter,  Constitution  and  By-Laws. 
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YOUNG  &  SONS, 


MANUFACTURERS    ( 


ENGINEERING, 
fKinin^  and  §uit&egin$ 

INSTRUMENTS, 

No.  45  North  Seventh  Street, 

"COLUMBUS  SEWER  PIPE  CO., 

— MANUFACTURERS   OF — 

VITRIFIED  SALT-GLAZED 

SEWER   PIPE. 

QUALITY    UNSURPASSED. 

THE  BEST  MATERIAL  FOR  SEWERS,  CULVERTS  AND  DRAINS 

Of  every  description.     Vlue   Pipe,   Chimney  Tops,   Fire  Brick,   Cement, 

Flue  Lining,  Well  Tubing,  Fire  Clay,  Etc. 
Our  second-cUss  sewer  pipe,  which  far  su-passes  in  excellence  the  best  draio 

tile  ever  made,  should  be  used  on  all  country  drains. 

Engineers  ore  requested  to  write  for  our  prices  before  making  sfiecificatious 

on  any  kind  in  work. 

OFFICE  AND   YARD.  CORNER  HIGH  AND  NAGHTEN  STS 

[N.A1.   «mO«    DEPOIJ 

COLUMBUS, OHIO, 
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Report  of  Drainage  Committee,  E.  D.  Shreve,  Chairman. 
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Report  of  Committee  on  Legislation,  E.  B.  Opdyke,  Chairman. 

Preservation  of  Landmarks,  E.  Sweet.  State  Engitieei ,  N.  Y. 

Retrospective  and  Prospective,  F.  L.  Burrell. 

The  Oldest  Long  Span  Bridge  in  Ohio,  Chas.  B.  Cook. 

Report  of  Committee  on  Land  Surve5nng,  J.  D.  Varnej%  Chairman. 

The  Sandusky  Water  Works,  Chas.  A.  Judson. 

Bridge  Erection,  F.  J.  Sager. 

United  States  Signal  Service,  E.  H.  Mark. 

Report  of  the  Committee  on  Highways,  D.  W.  Pampel,  Chairman. 
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I-.  BEOKMAN, 

SURVEYING 


—AND— 


ENGINEERING  INSTRUMENTS. 

IMO.    319    ADAIVIS    SXRKKT. 

TOLEXDO,  _         _  _  OHIIO. 


FIRST-CLASS  WORK  AT  REASONABLE  PRICES. 

ALWAYS  ON  HAND  A  KUL.1^  I^INB  OK 

TRANSITS,  LEVELS,  RODS,  CHAINS,  TAPES,  FIELD  BOOKS 

AND  STATIONERY. 

Maker  of  the  Celebrated  Hodgman  Chain  Tape. 

SEND    P'OR    CAXAL.OOUK. 


PAVING 

—AND— 

MUNICIPAL  ENGINEERING. 


A  Journal  devoted  specially  to  Street  and  Sidewalk 

Paving,  Sewerage,  Street  Lighting,  Water 

Works  Construction  and  all  matters 

pertaining  to   Municipal 

Engineering. 

WILLIAM  FORTUNE.  EDITOR. 

Wm.  C.  BOBBS.  Business  Manager 

Office,  I'loom  44  Cliciml>er  of  Commerce, 

INDIANAPOLIS, INDIANA. 
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MITCHELL  BROS., 


MANUFACTURERS  OF 


NORWAY  AND  WHITE  PINE 


LUMBER, 


CADIUC,     -         -         -         -      MICHIGAN, 


HOWE  TRUSS  BRIDGE  BILLS 


And  Bridge  Timber  generally  furnished  promptly  and 
at  reasonable  cost.    Also,  Car  Sills. 


CORRESPONDENCE  SOLICITED, 
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CALUMET 

FIRE  CLAY  COMPANY, 


— MANUFACTURERS  OF — 


FIRE  BRICK, 

Sewer  &  Culvert  Pipe, 

FIRE  CLAY  CHIMNEY  TOPS, 
FLUE  LININGS,  STOVE  PIPE 


"United.    States. 
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».  O.  ADDR 

M 


UEF'F'ERSOrsI    COUNTV.    OMIO. 
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MASSILLON.  AND  TOLEDO.  O. 

Builders  of  Iron,  Steel,  Combination  and  Howe 
Truss   Bridges. 


H.  COLE,  OPTICIAN, 


DEAI_ER     IIM 


SURVEYING    INSTRUMENTS, 

DRAWING  INSTRUMENTS, 
ENGINEERS'   STATIONERYj 

ENGINEERS'    SUPPLIES 

82    NORTH    HICH    STREET, 

COX.U1XIBUS,    -----     OIIIC 


SELDENS 

PATENT  PACKINGS 


STUFFING  BOXES  OF  ENGINES,  ICE 

MACHINES,   PUMPS,   AIR 

COMPRESSORS,  ETC. 


THE  SELDEN 

is   made    both    "Round"   and    "Square," 
either  with  or  without  a  rubber 
core— and  has  stood  the  sever- 
est hydraulic  pressures. 


SAMPLES,  PRICES,  AND  OTHER  INFORMATION  PERTAIN- 
ING TO  IT  FURNISHED  BY  THE  MANUFACTURER. 

^  ^  ]^and0lph  ]^itandt,  4  ^ 

38  CORTLANDT  ST.,       ....        NEW  YORK. 
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KEUFFEL  &  ESSER  d 

F-ACTORieS:     MOBOKEN.     fSI.  J. 


Drawing  Materials.  Instruments.  Drawing  Papers  In 
rolls  ana  sheets,  plain  and  mounted.  Tracing  Clotli 
and  Papers.  Profile  and  Cross  Section  Papers,  Helios 
and  E.  T.  Blue  Print  Papers,  Scales,  Triangles.  Etc. 
Transits,  Levels.  Compasses.  Chains.  Rods.  Etc. 

CXCKI-SIOR     MCASURING    XAF>eS. 
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OHIO  PIPE 


COMPANY, 


MANUFACTURERS  OF 


CAST  IRON   PIPE, 


COLUMBUS,  OHIO 
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THE   UNDERSIGNED  IS  GENERAL  AGENT  FOR   THE  FOL- 
LOWING STANDARD  BRANDS  OF 
LOUISVILLE   CEMENT. 

Falls  Mills  (J.  Hiilme  Brand), 

Black  Diamond  Mills  (River), 

Speed  Mills. 

Falls  City  Mills 
Queen  City  Mills, 

Acorn  Mills. 

Black  Diamond  Mills,  (Railroad)- 

Fern  Leaf  Mills. 

Eagle  Mills. 

This  cement  has  been  in  general  use  throughout  the 
West  and  South  since  1830,  most  of  the  pub- 
lic works  having  been  constructed  v^ith  it. 
Orders  for  shipment  to  any  part  of  the 
country, by  rail  or  water,  will  receive 

prompt  and  careful  attention. 
Sales  for  1888,   1,202,118  Barrels. 
Sales  for  1889,   1,338,464  Barrels. 
Sales  for  1890,  1, '533, 579  Barrels. 

Western  Geinent  Association, 

247  WEST  MAIN  ST.,  LOUISVILLE,  KY. 
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JHeller  5  BrigbtlyT 

ENGINEERING, 

SURVEYING 
ASTRONOMICAL 
INSTRUMENT  MAKERS. 

Gar.   Spring  Garden  and    Rldfc   Annuc, 
PHILADELPHIA,  PA. 

Messrs,  Heller  &  Brightly  publish  a 
book  (.-ontaining  tables  and  maps  useful 
to  Civil  Engineers  and  Surveyors;  nlso 
contains  nitich  valuable  information  re- 
specting tlie  srlectioD.  proper  care  and 
use  ftf  Field  Instruments.  A  copy  of 
this  book  will  be  sent  by  mail,  postpaid, 
to  any  Civil  Engineer  or  Surveyor  in  the 

irlu  on  receipt  of  a  postal  card  contain- 
X  name  and  postomce  address  of  the 
,   applicant. 
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i3TH    ANNUAL    REPORT 

OP  THK 

OHIO  SOCIETY  OF  SURVEYORS 


-AND 


CIVIL  ENGINEERS. 


Meetings  held  in  Celtic  Hall,  Corner  of  Chestnut  8c  Fourth  Streets,  Columbus. 


OUTLINE  OF  PROCEEDINGS. 

Ti^csday^  yaunary  i()th. 

AFTERNOON    SESSICfN. 

The  society  was  called  to  order  by  President  Thos.  R. 
Wickenden,  who  introduced,  in  a  fe\y  words,  the  business  to  be 

transacted,  and  announced  that  the  reading  of  the  report  of  the 

secretary  would  be  deferred  for  a  time. 

The  report  of  the  trustees  was  read  and  placed  on  file. 

Mr.  Wileman  presented  his  report  as  treasurer,  and  called 
attention  to  the  fact  that  the  advertisements  in  the  twelfth  an- 
nual report  more  than  paid  the  cost  of  printing  the  same. 

At  this  point  the  trustees  submitted  the  following  names  for 
membership  in  the  societ}^:  John  J^.  Davis,  Ilosea  Paul,  Palmer 
E.  Harvey,  Carey  S.  Pratt,  and  Ilenr}^  W.  Wilhelm. 

On  motion  they  were  unanimously  elected. 

The  report  of  the  special  committee  on  bill  for  licensing 
surveyors  being  called  for,  that  committee  asked  for  more  time 
to  prepare  a  report,  which  was  granted, 

Secretary  Wileman  submitted  his  repoit,  which  dwelt  upon 
the  necessity  of  providing  for  a  secretary  to  give  his  entire  time 
to  the  work.  This  feature  of  the  report  was  discussed  at  some 
length,  and  on  motion  of  Mr.  Dunn,  a  committee  consisting  of 
Mr.  Bowen,  Mr.  Mathewson  and  the  secretary  was  appointed 
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to  report  to  the  society  a  plan  for  carrying  out  the  suggestions 
of  the  secretary. 

On  motion  of  Mr.  liowen  the  report  of  the  trustees  was  "re- 
ferred back  for  further  consideration." 

A  paper  by  E.  W.  Dimmock,  of  Ottawa,  O.,  "  The  Annual 
Change  in  the  Declination  of  the  Magnetic  Needle,  Is  it  a  Con- 
stant  Quantity  ?"  was  read  by  the  secretary,  and  discussed  at 
some  length  by  the  societ3^ 

The  secretary  also  read  a  paper  entitled  "Some  Practical 
Experience  in  Land  Partition,"  by  Samuel  F.  Rock,  of  Irvine,  Ky. 

EVENING    SESSION. 

T.  C.  Connar,  of  Zanesville,  presented  a  paper  on  "The 
Muskingum  River  Bridges,"  which  elicited  considerable  discus- 
sion. 

The  report  of  the  Committee  on  Blanks  and  Instruments  was 
submitted  by  L.  W.  Mathewson,  chairman,  Cincinnati,  O. 


Wednesday,  "January  20th, 

MOKNING    SESSION. 

Meeting  called  to  order  at  8:30  o'clock,  President  Wickenden 
in  the  chair. 

Jolin  C.  Grim  read  a  paper,  "The  County  Surveyor,''  which 
was  <xenerallv  discussed. 

A  paper  '-Conveyancing,"  b}^  Wm.  E.  Peters,  of  Athens,  0., 
was  read  by  the  secretary. 

Tlie  secretary  also  read  a  paper  by  Homer  C.  White  on  the 
subject  "County  Ditch  Assessments,"  which  w^as  followed  by 
considerable  discussion. 

At  this  point  Mr.  Gurley,  of  W.  &  L.  E.  Gurley,  of  Troy 
N.  v.,  gave  a  very  interesting  informal  talk  on  the  manufacture 
of  instruments,  and  was  followed  by  Mr.  Link,  representing 
Keuffel  &  Esser  Co.,  of  New  York.     Both  gentlemen  explained 
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I  detail  the  improvements  made  in  the  instruments  manufac- 
ired  by  their  respective  firms,  and  which  were  shown  in  the 
xhibits  made  by  them  at  the  meeting. 

At  this  point  President  Wickenden  delivered  his  annual  ad- 
ress. 

A  communication  was  received  from  the  Columbus  Sewer 
Mpe  Company  inviting  the  members  to  visit  their  works  at  North 
]!olumbus.     On  motion  the  invitation  was  accepted. 

The  following  telegram  was  received: 

Grand  Rapids,  Michigan. 
'tcretary  of  tht'  Ohio  Society  of  Engineers  und  Sun^eyors: 
The  Michigan  Society  sends  its  most  hearty  greeting. 

F.  Hodgman,  Secretary. 

On  motion  of  Mr.  Innis  the  secretary  was  directed  to  make 
proper  response. 

At  this  point  the  secretary  read  a  proposed  bill,  drafted  by 
ilr.  Geo.  H.  Hill,  defining  what  shall  constitute  a  legal  descrip- 
ion  of  land. 

The  question  of  a  permanent  secretary  was  again  called  up, 
nd  in  the  discussion  which  followed  it  was  incidental!}'  stated 

hat  the  society  had  a  small  library,  consisting  principal!}^  of  exc- 
hanges from  the  Franklin  Institute,  the  Smithsonian  Institute, 
ournal  of  the  American  Societv,  etc. 

C.  H.  Burgess,  chairman  of  the  special  committee,  submit- 
tA  a  bill  prepared  by  that  committee  relating  to  the  licensing  of 
urvevors. 

AFTERNOON    SP:SSI0N. 

The  trustees  reported  the  following  names  for  membership 
1  the  society:  E.  L.  Spafford,  Chas.  B.  Fidlar,  II.  W.  McDon- 
Id,  John  B.  Davis,  and  Daniel  /\.  Muller. 

On  motion  they  were  unanimously  elected. 

J.  T.  Buck,  Chairman,  then  presented  the  report  of  the  Com- 
mittee on  Surveying,  which  was  followed  by  some  discussion. 

This  was  followed  by  a  paper,  "  Record  of  Surveys,"  by  D. 
V .  Seitz. 

Geo.  McGormley  read  a  paper  on  "  Platting  of  Town  Lots." 
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At  this  point  the  president  appointed  a  Committee  on  Nomi- 
nations, consisting  of  Messrs.  Strawn,  Grim  and  Burgess. 

The  society  then  proceeded  to  consider  the  bill  submitted  by 
the  special  committee. 

After  nine  sections  of  the  bill  had  been  considered,  discussion 
was  s>uspended. 

At  this  point  the  special  committee  on  plan  for  permanent 
secretary  made  its  report. 

EVENINC;    SESSION. 

The  society  proceeded  to  the  further  consideration  of  the  bill. 

After  the  discussion  was  concluded,  the  bill,  as  amended,  was, 
on  motion  of  Mr.  Strawn,  referred  back  to  the  original  committee 
to  be  rewritten  and  again  presented. 

Then  followed  a  discussion  of  the  report  of  the  committee  on 
permanent  secretary.  After  some  debate,  on  motion  of  Mr. 
Connar,  it  was  referred  back  to  the  committee. 

A  resolution  of  sympathy  with  Prof.  Orton,  in  the  serious  ill- 
ness which  prevented  him  from  attending  the  sessions,  was,  on 
motion  of  Mr.  Strawn,  adopted. 

Prof.  Brown  stated  some  of  the  difficulties  encountered  by 
himself  in  making  cement  tests. 


Thursday^    January  21st, 

MORNING    SESSION. 

President  Wickenden  in  the  chair. 

The  trustees  submitted  a  suplementary  report  fixing  the  as- 
sessment for  1892  at  five  dollars. 

The  report  of  the  Committee  on  Highways  was  read  by  the 
president. 

Mr.  Graham  addressed  the  society  on  "  The  Surveys  of  the 


loundary  Line  between  Ohio  and  Indiana  and  between  Ohio  and 
ichigan."      Discussion. 
Papers:  "Width  of  Cily  Streets,"  by  Samuel  Whinnery,  and 
■Brick  Pavem --nts,"  by  II.  L,.  Webber,  were  read  by  title. 

Geo.  H.  Hill  submitted  "Specifications  for  Turnpikes,"  at- 
mpanied  by  plans  for  their  construction. 
By  vote  of  the  society  the  Technogniph  of  the  Illinois  State 
University  was  placed  on  the  list  of  exchnnges  of  annual  reports. 
At  this  point  the  secretary  read  a  telegram  from  Wilber  A. 
Gton. 

The  report  of  the  Committee  on  Resolutions  followed. 
By   vote  of  the  society  the  secretary  was  directed  to  make 
afts   on  all  members  who  were  more  than  thirteen  months  in 
lars  for  annual  dues. 

A  paper:  "Improvement  of  County  Roads,"  by  G.  S.  Innis, 
I  read  by  title. 

The   trustees  recommended   for    membership  H.  F.  Alkire, 
H.  Walker  and  Chas.  E.  DeWitt. 
On  motion  they  were  elected, 
Ji.  K.  Bowen  read  a  paper  on  the  "  Sewerage  of  Pullman, 

ni." 

J-  B.  Strawn  submitted  a  report  on  the  "Test  Case." 
F.  M.  Davisson,  Chairman,  presented  the  report  of  the  Com- 
mittee on  Drainage. 

AFTERNOON   SESSION. 

J.  B.  Strawn,  chairman,  submitted  the  report  of  the  Com- 
mittee on  Civil  Engmeering. 

At  this  time  the  special  committee,  to  which  had  been  refer- 
red the  bJU,  reported  the  same  as  amended  and  revised. 

Oo  motion  of  Prof.  Brown  the  bill  was  indorsed  bj-  the  siv 
deiy. 

On  motion  of  Secretary  Wileman  it  was  referred  to  a  special 
committee  of  three  to  secure  its  passage  through  the  legislaturt-. 
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The  president  appointed  on  this  committee  C.  H.  Burgess, 
B.  F.  Bowen,  and  L.  W.  Mathewson.  Appointment  approved 
by  vote. 

The  Committee  on  Nominations  recommended  the  following 
gentlemen  for  officers  during  the  ensuing  year:  For  President, 
C  H.  Burgess;  for  Vice-President,  L.  W.  Mathewson;  for 
Secrerary  and  Treasurer,  Chas.  A.  Judson;  for  Trustees,  G.  S. 
Innis,  Julian  Griggs,  F.  M.  Kennedy,  W.  H.  Gaffney,  andj.  T. 
Buck. 

On  motion  of  Mr.  Connar  they  were  unanimously  elected. 

Paper:  "  Details  of  Ditch  Location,"  by  A.  D.  Sheldon,  was, 
on  motion  of  Mr.  Sheldon,  read  by  title. 

The  trustees  having  recommended  Mr.  H.  M.  Gates  for 
membership,  he  was,  on  motion  of  Mr.  Strawn,  elected. 

L.  W.  Mathewson,  chairman,  presented  the  report  of  the 
Committee  on  Blanks  and  Instruments. 

The  report  of  Mr.  Strawn  on  the  "  Test  Case "  coming  on 
for  disposition,  on  motion  of  Mr.  Mathewson,  the  sum  of  §80.00 
was  voted  to  Mr.  Strawn  toward  expenses  of  conducting  the  suit- 
Mr.  Strawn  agreeing  to  pay  the  balance  himself. 

By  vote  of  the  society  Mr.  Wileman  was  allowed  $200.00  for 
his  services  as  secretary  during  the  past  year,  and  the  salary  of 
the  secretary  for  1892  was  fixed  at  $200.00 

A  paper  by  11.  W.  McDonald,  *' Sewer  Systems,"  was  read 
by  title. 

Thereupon,  after  a  few  words  from  the  president  the  thir- 
teenth annual  meeting  was  adjourned. 


'1i^^:>i^-^ 


PRESIDENT'S  ADDRESS. 

THOS.  K.  WICKBNUEN,  TOLEDO,  OHIO. 

Gtutlcnien  of  the  Ohio  Society  uj  Surveyors  and  Civil  Engineers  ■ 

Fei-i^o'W  WoRKKk-s:  -h  is  with  much  plc;isure  thai  I  greet 
you  ail  on  this  the  occasion  of  our  ihirtecnth  annual  metrling, 

CToming,  as  I  trust  we  all  do,  from  prosjK'rous  ami  successful 
years  of  liibor,  and  ji'dginy  from  ihe  present  indications,  \vt  are 
warranted  in  believing  that  this  meeliny  shall  not  only  be  equal 
to,  but  also  better  than  any  that  have  preceded  it. 

The  fact  that  this  is  the  thirteenth  annual  meeting  shows  us 
that  the  society  has  gone  beyond  any  exjieri mental  stage;  it  is 
now  an  established  fact;  a  pLrmanenl  itislitutiiin  having  a  history, 
and  whose  standing  in  ils  s|>eiial  lield  of  labor  is  such  that  1  count 
it  an  honor  to  be  numlx;red  among  its  membershiii. 

That  the  society  has  been  beneficial  and  useful  none  can  ques- 
tion. The  bringing  together  at  its  annual  meetings  of  so  many 
whose  labor  and  aims  are  in  the  same  direction,  must  broaden 
our  views  and  Ix'tter  lit  us  for  our  work.  While  the  annual  pub- 
lication of  the  proceedings  of  the  secictj^  forms  a  valuable  and 
ever  increasing  library  to  each  volume  of  which  tlie  comment  of 
one  of  our  leading  engineering  journals  on  our  last  publication, 
to  the  effect  thai  "since  the  discussion  and  pajiers  being  almost 
entirely  by  men  in  active  practice,  there  are  many  points  of  a 
practical  nature  in  this  pamphlet  which  it  would  be  dillicull  lo 
find  elsewhere,"  might  ver^'  properly  Ix;  applied. 

The  reports  of  the  secretary  and  treasurer  show  the  society 
to  be  in  a  good  condition,  and  the  applications  for  meinl)ership 
presented  at  this  meeting  are  very  encouraging. 

But,  gentlemen,  while  we  congratulate  ourselves  on  our  per- 
manency and  usefulness,  we  must  reniemlx:r  that  we  live  in  iin 
age  of  progress,  and  if  the  society  is  to  maintain  its  present  stand- 
ing and  continue  in  the  front  rank,  a  place  we  now  certainly  oc* 
cupy,  our  watchword  must  In;  "forward,"  and  we  must  make  it 
of  greater  help  and  usefulness  to  individual  members  and  through 
them  to  the  profession  and  society  at  large. 

It  is  my  purpose  to  express  my  views  and  feelings  as  to  how 
these  ends  can  be  obtained. 
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The  discussion  of  means  for  obtaining  this  very  desirable 
end  will  form  one  of  the  principal  features  of  the  meeting,  and  it 
is  expected  that  every  member  will  feel  free  to  express  his  views 
on  the  matters  under  discussion  and  offer  such  suggestions,  and, 
if  necessary,  criticisms,  as  will  lead  to  results  that  are  best,  j>o 
that  when  we  go  before  the  public  with  our  requests  we  may  be 
able  to  show  the  justice  and  desirability  of  the  same,  as  only  in 
this  way  can  we  hope  for  success. 

The  suggestions  which  we  may  send  to  the  State  legislature 
should  be  the  best  that  can  possibly  be  offered,  backed  by  sound 
argument  and  common  sense,  and  when  these  suggestions  are 
presented  we  must  remember  that  our  work  is  but  begun,  and 
that  we  hope  to  win  success  only  b}^  wise  and  persistent  effort. 
We  must  remember  that  our  worthy  legislators  are  crowded  with 
bills  affecting  both  public  and  private  interests,  all  of  which  are 
being  pushed  by  energetic  and  interested  men,  making  it  neces- 
sary that  the  full  influence  of  our  entire  membership  shall  be 
brought  to  bear  on  every  point  available,  and  requiring  the  spe- 
cial push  and  energy  of  the  committee  to  whom  this  matter  shall 
be  intrusted. 

The  secretary  has  brought  to  our  notice  certain  suggestions 
as  to  the  future  work  and  welfare  of  the  society,  especially  with 
a  view  of  widening  the  scope  of  our  work,  and  making  the  so- 
ciety of  more  practical  use  to  its  individual  members.  These 
suggestions  in  the  main  meet  the  approval  of  a  number  of  the 
officers  of  the  society,  but  they  should  be  fully  and  freely  discussed 
and  well  considered  before  final  action  is  taken  on  them. 

When  we  have  discussed  and  acted  on  the  various  suggestions 
offered  and  advanced,  we  must  still  remember  that,  above  all  other 
men,  the  surveyor  and  engineer  is  known  by  his  works,  and  the 
permanent  advancement  of  the  profession  can  only  be  attained  by 
the  individual  effort  of  each  person  engaged  therein. 

Our  position  in  society  is  both  peculiar  and  unique.  J  know 
of  no  other  class  of  men  who  are  placed  in  such  peculiar  relation 
as  the  engineer  and  surveyor.  Though  without  any  legal  recog- 
nition in  this  state,  except  such  that  might  be  used  to  make  hon- 
est error  take  the  nature  of  crime,  we  often  find  ourselves  occu- 
pying the  position  of  attorney,  judge  and  jury  combined,  being 
required  to  gather  the  evidence,  review  the  same  and  decide 
therefrom  matters  of  great  importance  both  to  the  individual  and 
the  community,  and  at  times  our  decisions  must  appear  to  be 
against  the  personal  interests  of  our  client,  to  whom  we  look  for 
our  compensation.  Then  in  the  conduct  of  public  work;  where 
can  we   tind  such  another  combination  as  the  engineer  who  dc- 


nperintends,  and  uslimatt^s  the  amount  of  compenSSnoB 

(Hid   under  tlie  contract  ?     First,  he  must  prepare  proper 

t  spccilitations;  when  bids  arc  submillett  determine  who 

•  lowest  bidder;  after  the   tonlratt  has  lieen  duly  executed 

oflt.'n    tlie  only  inlellijjent  representative  of  the  people, 

L-  of  the  parties  lo  the  contnicl.     Me  must  demand  and  insist 

nit.*:tns  known  to  him  that  the  work  be  executed  in  accord- 

lilh  the  spirit  of  tlie  contract.  .  It  is  also  necessary  that  ar- 

ilrarv    power  be  placed  in  his  hands  as  judj^e  of  material  aod' 

wk,  yet  lie  musl  deal  justly  with  the  contractor,  even  thoughi 

■ony    inlluences  mijjhi  be  brought  to  urge  him  to  overstep  th) 

;  of  absolute  justice. 

am    fully  aware  that  the  contractor  is  usually  well  able  to" 
:  caro  of  Himself,  and  also  that  he  of  all  men  quickly  realizes 
^cn  the  line  of  strict  justice  is  overstepped  and  is  usually  ready 
ptake  advantage  and  resent  any  excess  in  ihe  use  of  his  powers 
en^jineer  may  assume.     Tliese  facts  make  the  position 
~uf   the   t-nyiiieer  both  complicated  and  diFlicuU.     The  man  lo  fill 
I  position  must  be  a  good  man,  of  superior  mental  qualities, 
;in<l  lio  ought  to  have  a  standinj^  before  ihc  law  commensurate 
with      the     importance    of    his    position  and    work.     An    attor-^ 
rit-y    at  law,  who  can  take  care  of  the  interests  of  but 
.  >i  any  question  or  case  he  may  be  employed  on,  and  must  try  hu 
vase    before  an  impartial  judge,  is  required  to  give  evidence 
tompetenl  judges  of  liis  fitness  for  such  work  before  entering 
his  business  career.     In  the  matter  of  surveying  and  civil  engineer- 
ing, however,  any  man,  no  matter  how  ignorant  he  may  be  of  the 
work  he  seeks,  can  set  himself  up  in  business  as  a  land  surveyor 
tivil   engineer,  provided  he  can   lind  some  person  foolish  enough 
to    engage  his  services,  with   nothing  lo  prevent  or  hinder  him 
from  so  doing.     Such  examples   may  not  lie  very  frequent,  yet  I 
doubt  not  thai  among  this  company  there  are  many  who  have 
met  some  such  person,  and  we  all  know  that  the  result  is  only 
disgrace  to  the  profession  and  damage,  annoyance  and  expense 
to  whoever  may  be  affected  by  the  work  of  such  parties.     These 
things  being  so  indicate  the  necessity  of  combined  and  persistent 
effort  on  our  pari  to  secure  jusl  and  ellicient  laws  to  remedy  the 
defects. 

The  interests  entrusted  to  ihe  surveyor  and  civil  engineer  are 
surely  of  suflicienl  importance  to  justify  the  Slate  of  Ohio  in  re-- 
quiring  tho.se  who  assume  to  undertake  such  responsibilities  to- 
give  evidence  of  their  ability  to  do  such  work. 

While  we  respectfully  and  firmly  demand  and  insist  that  ouT' 
rights  in  these  matters  be  granted,  lei  us  do  so  with  a  pro] 
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appreciation  of  the  importance  of  our  position.  I  would  not  ad- 
vise or  encourage  an  improper  egotism  on  the  part  of  either  in- 
dividuals or  organized  bodies  of  men.  Yet  we  cannot  expect 
the  public  to  think  better  of  us  than  we  think  of  ourselves,  any 
more  than  we  can  expect  appreciation  and  recognition  without 
actual  ability  and  worth.  For  these  reasons  I  urge  that  in  doing 
the  work  for  which  we  are  especially  organized,  viz: — "the 
greatest  advancement  of  the  interests  of  our  profession,"  we  re- 
member the  importance  of  our  relations  to  the  public  at  large, 
and  the  necessity  of  maintaining  a  high  standard  of  work,  and 
the  ever  watchful  care  that  the  dignity  of  our  profession  be  fully 
maintained  by  proper  firmness  and  scrupulous  honesty  in  dealing 
with  all  parties  whose  interests  are  entrusted  to  our  care;  we  can 
then  boldly  and  fearlessly  demand  our  lights  and  expect  our  per- 
sistent efforts  to  be  crowned  with  success. 

There  is  another  duty  which  the  older  and  established  men 
owe  to  the  profession — one  which  should  not  be  neglected— that 
is,  we  should  impress  young  men  starting  out  in  the  work,  that 
only  by  such  means  as  have  here  been  suggested  can  they  look 
for  preferment  and  success  in  their  work. 

Gentlemen,  we  are  an  organized  body  made  lip  of  individual 
units,  and  the  success  of  the  whole  must  directly  or  indirectly 
mean  the  success  of  the  unit.  It  is  therefore  to  our  individual 
interest  to  work  for  the  success  of  the  whole.  And  yet  the  posi- 
tion of  some  may  be  such  that  they  can  see  no  direct  benefit  to 
arise  to  them  from  the  measures  and  exti'nded  plans  of  work  that 
may  be  evolved  by  this  meeting,  and,  holding  such  views,  such 
persons  might  conclude  that  it  is  wise  conservatism,  either  to  fa- 
\'jv  the  negative  side  of  the  questions  proposed  or  neglect  to  use 
their  personal  inlluence  for  their  furtherance  and  success.  1  trust 
that  none  entertain  such  views  or  feelings,  and  hope  and  urjje 
that  all  may  ri«>e  above  the  plane  of  working  alone  for  personal 
benefits,  and  that  we  may  present  a  united  and  strong  front,  each 
working  earnestly  for  the  best  interests  of  the  whole. 

There  is  another  matter  I  deem  worthy  of  our  attention,  and 
some  might  consider  it  presumption,  that  a  criticism  be  made  at 
this  time  and  place.  I  refer  to  the  injurious  practice  we  some- 
times meet  in  cutting  prices  for  private  or  public  work  to  a  point 
below  what  is  actually  a  fair  renmneration  for  service  rendered. 
To  my  mind  this  is  the  height  of  folly.  There  is  a  certain 
amount  of  work  to  he  done,  and  a  delinite  number  of  men  to  do 
it,  and  proper  and  just  prices  for  good  work  should  be  maintain- 
ed. Organizations  should  use  their  strongest  influence  to  pr^ 
mote  this  end,  and  individuals  who  persist  in  this  pernicious  prac- 
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tice  should  be  discouraged  and  condemned,  and  all  honorable 
means  known  should  be  used  to  bring  about  a  reform  in  this  mat- 
ter wherever  it  is  needed. 

The  growth  of  our  society  until  it  shall  at  least  include 
among  its  members  all  honorable  men  practicing  the  several 
branches  of  our  profession  within  the  boundaries  of  Ohio^  is  an 
end  we  should  earnestly  desire  and  work  for.  Therefore  let  us 
make  the  Society  and  its  methods  so  attractive  and  efficient  that 
the  many  now  engaged  in  the  work  and  outside  our  society  shall 
be  drawn  to  its  associations  as  if  by  force  of  gravity. 

Gentlemen,  allow  me  to  observe  in  closing  that  your  Presi- 
dent is  fully  aware  that  these  remarks  contain  nothing  of  scienti- 
fic value,  but  with  the  hope  that  there  may  be  found  therein  some 
practical  suggestions  which  shall  lead  to  proli table  discussion, 
united  action  and  beneficial  results,  they  are  most  respectfully 
submitted. 


THE  COUNTY  SURVEYOR. 

JOHN    C.    (;RIM,    BRYAN,    O. 

The  Statute  Laws  of  the  State  of  Ohio  provide  for  the  elec- 
tion of  a  County  Surveyor  in  each  county  every  three  years,  but 
under  the  prei^ent  law  it  is  not  a  desirable  position  to  lill. 

Surveyors  are  forced  to  recognize  the  fact  that  year  after 
year  it  is  becoming  more  ditllcult  to  do  land  surveying.  The  land 
was  first  surveyed  by  the  government,  and  as  long  as  the  marks 
of  that  survey  remain  we  h<ive  but  little  trouble. 

Our  system  of  land  surveying  is  good  as  far  as  it  goes,  but  it 
does  not  go  far  enough.  The  government  does  its  share  of  the 
work,  and  well,  when  we  consider  the  ditiiculties  in  the  way  when 
the  work  was  done  in  this  State. 

After  the  surveys  were  made  the  land  was  taken  up  by  set- 
tlers, roads  were  constructed,  towns  and  cities  sprang  up,  and 
now  at  the  end  of  a  century  we  are  a  rich  and  powerful  State. 

But  in  all  this  time  what  has  been  done  by  this  state  to  pre- 
serve and  perpetuate  the  marks  and  monuments  left  by  the  gov- 
ernment, and  which  were  of  the  greatest  value  ?  Nothing. 
What  has  been  done  b}'  the  counties  ?  Nothing,  almost.  What 
has  been  done  by  the  people  as  individuals  ?  All  that  has  been 
performed  for  better  or  worse. 

But  that,  when  taken  as  a  whole,  has  been  very  unsatisfactory. 
Some  persons  are  careful,  intelligent,  and  industrious.     Such  per- 
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sons  would  probably  look  carefully  after  their  corners  and  have 
them  properly  marked  and  recorded.  Others  are  careless,  ignor- 
ant, and  indolent.  Such  persons  would  be  sure  to  do  nothing  of 
the  kind,  and  so  after  years  of  neglect  many  are  lost. 

The  preservation  of  that  survey  should  have  been  attended  to 
by  the  several  counties,  and  the  work  of  replacing  marks  and 
monuments  should  have  been  performed  in  a  systematic  way. 

Instead  of  this  the  county  surveyor  records  only  his  own 
work.  Much'of  the  work  being  done  by  other  surveyors  there 
IS  no  public  record  kept  of  it,  and  we  find  corners  everywhere 
with  nothing  to  show  how  or  by  whom  they  were  placed. 

Some  have  been  placed  by  good  surveyors  and  are  found  to 
be  correct.  ' 

Others  have  been  placed  according  to  methods  which  are  past 
finding  out. 

But  in  looking  over  the  county  surveyor's  records  we  find 
that  here,  as  well  as  elsewhere,  there  are  methods  past  finding 
out.  It  is  unnecessary  to  give  any  examples  of  the  same,  as 
every  practical  surveyor  knows  only  too  well  of  what  they  would 
consist.  Also  to  be  fully  appreciated  they  must  be  found  in  ac- 
tual practice.  The  greater  part  of  the  surveys  recorded  are  of 
no  use  whatever,  because  the  useful  part  is  left  out,  or,  if  the 
survey  is  composed  of  only  what  is  shown  on  the  record,  it  was 
of  no  consequence  when  made. 

The  county  pays  nothing  for  recording  the  surveys,  and  the 
persons  having  work  done  think  the  marks  left  on  the  ground 
are  sullicient.  Consequently  the  surveyor  gets  but  little  for  his 
work  in  that  line  and  gives  tlxe  same  in  return. 

Surveys  when  properly  recorded  are  of  much  value,  and  no^ 
onl}'  to  the  individual  who  wants  the  survey  made,  but  to  th«^ 
public  in  general.     The  public  should  therefore  pay  a  part  of  ih^ 
expense,  or,  in  other  words,  pay  for  the  recording. 

This  is  an  age  of  questioning,  investigation,  research,    an^^ 
study.     Every  subject  gets  its  share  of  comment,  nothing  escapeir^" 

How    often    we   see   the   headline  ''  Is  Marriage  a  Failure  ? 
We  no  longer  question  whether  the  office  of  County  Surveyor  i-^ 
a  failure.     We  know  that  it  is. 

The  surveyor  himself  may  not  be  a  failure,  but  he  must  hav^ 
a  new  system  of  laws  governing  the  oflice  to  make  it  a  succes^^ 

In  looking  back  over  the  efforts  made  b}^  this  Society  in  th<^ 
past  regarding  legislation,  it  seems  useless  almost  to  try  farther    ' 
yet  we  must  not  give  up. 

I  hope  that  the  vvo;-st  is  past,  and  that,  from  this  time  on,  sue  tt 
laws  will  be  passed  as  are  needed  to  preserve  the  existing  sur"- 
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vcys.     Also,  we  want  a  law  which  will  allow  only  such  persons 
as  are  qualified  to  practice  land  surveying, 

The  present  laws  require  no  qualification;  consequently  many 
persons  are  elected  and  attempt  to  fill  the  office  who  have  no 
technical  or  practical  knowledge  of  surve3'ing  or  civil  engineer- 
ing. In  this  case  the  people  who  have  work  done  are  the  losers, 
as  the  person  so  elected  starts  out  and  learns  at  their  expense  what 
he  can.  He  gets  his  pay  for  what  he  does  whether  it  is  right  or 
wrong,  and  so  gets  on  very  well,  seemingly.  But  in  his  trials 
and  experiments  in  doing  work  he  has  laid  the  foundation  for 
lawsuits,  neighborhood  quarrels,  and  endless  trouble  for  his  suc- 
cessors in  office  or  whoever  has  to  follow  after  him. 

The  county  surveyor,  and  all  others  as  well,  should  have  a 
thorough  knowledge  of  mathematics,  though  there  are  many 
problems  in  surveying  which  are  not  mathematical  ones,  but  re- 
quire good  judgment,  study,  practice,  and  experience  on  the  part 
of  the  person  who  would  solve  them. 

Next,  he  should  have  good  instruments  and  appliances  for 
doing  work,  and  know  how  to  use  them. 

I  have  heard  men  say  that  all  they  wanted  for  doing  office 
work  was  a  ruling  pen,  T  square,  and  drawing  board,  and  they 
could  do  anything  required;  while  in  the  field  the  more  delapi- 
dated  the  compass  or  transit  and  old  link  chains  the  louder  the 
praises  in  their  favor  as  to  what  they  had  done  and  what  they 
could  do  with  them. 

While  it  is  sometimes  possible  to  do  work  with  such  an  out- 
fit, it  is  not  profitable  either  financially  or  otherwise. 

County  surveyors  sometimes  want  the  county  commissioners 
to  buy  ^  good  field  outfit  for  them,  consisting  of  transit,  level, 
rod,  tapes,  etc.,  which  I  think  would  be  a  great  mistake.  The 
man  who  is  qualified  and  intends  to  follow  surveying  and  civil 
engineering  for  a  profession  should  have  the  necessary  instru- 
ments and  appliances. 

The  man  who  is  not  qualified  and  becomes  the  county  sur- 
veyor would  not  be  a  fit  subject  to  receive  from  the  commissioners 
or  his  predecessor  in  office  a  set  of  fine  field  instruments  with 
which  to  begin  his  experiments. 

Better  give  him  an  axe  and  spade. 

With  the  axe  he  can  cut  out  of  trees  old  marks  or  find  hollow 
places  which  his  imagination  can  easily  fill. 

With  the  spade  he  can  dig  down  into  the  earth  and  find  the 
roots  of  the  trees  marked,  which,  in  some  unaccountable  way  he 
can  tell  to  have  belonged  to  some  identical  tree. 
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It  should  be  the  duty  of  the  county  surveyor  to  record  aD 
surveys  of  land  made  in  his  county. 

Surveys  made  by  other  surveyors  should  be  placed  in  his 
hands  for  record. 

The  record  of  county  ditches  should  be  kept  in  his  office, 
and  all  ditches  recorded  by  him  m  suitable  books,  with  plat  and 
profile  of  the  same. 

The  record  of  roads  should  be  kept  by  him  also. 

He  should  be  required  to  replace,  at  the  expense  of  the  coun- 
ty, all  lost  section  corners,  or  quarter  posts,  or  those  which  are 
in  danger  of  being  lost  or  destroyed.  This  would  be  a  move  in 
the  right  direction  toward  preserving  the  original  surveys,  as 
previously  spoken  of  in  this  paper. 

Let  us  then  try  to  elevate  the  office  of  county  surveyor:  for 
by  so  doing  I  think  we  will  elevate  the  standard  of  surveying  and 
civil  engineering  in  the  State  of  Ohio. 

DISCUSSION. 

The  President — Gentlemen,  you  have  heard  the  reading  of 
the  paper,  and  discussion  on  the  paper  is  now  in  order.  No  doubt 
all  of  us  arc  ready  to  say,  "Those  are  my  sentiments  too." 

Mr.  Mathewson — Is  not  there  a  law  in  force  now  requiring 
county  Commissioners  to  pay  surveyors  for  tixing  corners  and 
recording  surveys  ? 

A  member — In  our  county  they  do  not  pay  for  recording 
surveys.  One  great  trouble  is  to  enforce  the  law  which  we 
have  against  commissioners. 

Mr.  Strawn — ^I  have  been  seeking  for  light  on  this  subject  for 
the  last  seven  or  eight  vears,  and  we  linally  got  a  decision  in  the 
Supreme  Court,  and  the  report  was  published  in  the  Law  Bulle- 
tin of  last  March.  The  law  that  was  formulated  by  this  Society 
was  evidentlv  all  right,  but  it  is  just  like  almost  every  other  bill 
formulated  by  persons  who  have  other  business.  If  it  gets  into 
the  hands  of  a  legislative  committee  it  is  neailv  alwavs  doctored, 
and  ours  was  doctored  so  thoroughly  that  it  was  practically 
killed.  We  supposed  that  we  had  a  law  that  would  be  all  right 
for  us,  and  we  also  had  the  assurance  of  Attorney-General  Law- 
rence that  the  statute  was  all  right  ;  that  the  county  surveyor 
should  be  remunerated  for  recording  of  plats,  and  that  in  fact  the 
law  was  mandatory  ;  that  he  should  record  all  plats  of  hiswsur- 
veys  either  official  or  otherwise.  The  law  was,  by  the  amend- 
ments, made  somewhat  ambiguous.  It  was  held  by  Attorney- 
General  Lawrence  that  the  law  was  sufficient,  and  that  all  sur- 
veys made  by^  county  surveyors,  or  their  deputies,   should  be 
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Korded ;  and  the  Common  Pleas  Court  of  Columbiana  county  " 
eld  that  was  correct,  and  that  he  should  be  paid  for  indexing. 
he   inde\iny  was  not  questioned  in  the  case  of  the  recording  of 
Hats, — was  not  questioned  in  the  Common  Pleas  Court.     The  . 
bunty  commissioners  ap]>ealed  the  case  to  the  Supreme  Court,  orJ 
'»  iht!  Circuit  Court,  and  the  Circuit  Court  atFirmcd  the  decision  c 

Common  Plens  Court  as  to  the  indexing,  but  reversed  it  asfl 
t  the  recording  of  plats.  They  ^r.-mted  the  pay  for  the  index-f 
bg,  but  declined  to  allow  for  the  recording  of  plats.  The  easel 
arried  lo  the  Supreme  Coiut — ^carricd  up  in  my  name  bjri 


:  Court  decided  thai  the  decis 
be  affirmed  ;  that  is  that  th< 
equired  to  pay  for  surveys  re^ 

And   that  is  [he  way  the  easel 


s  they  dei 


n  of  sulbcienl  im-fl 


judge  Ambler,  and  the  Suprem 
I  of  the  Circuit  Court  should 
unly  commissioners  were  not 
orded  by  ihe  county  sur\e3-or. 
itands  to-da}'. 

The  President — That  i 
lortance, 

Mr.  Slrawn  — They  must  be  submitted  lo  the  county  coni-j 
^nissionvrs,  and  by  them  deemed  worth}'  of  preservation.  Ther^ 
fM  nolhing  in  the  law  that  forbids  county  commissioners  from  pay-J 
;  for  surveys,  but  the  Circuit  Court  has  decided  that  there  i(l 
■BOthing  mandatory  upon  county  commissioners  in  this  respecta 
■  *  will  at  some  lime  In  this  meeting  have  occasion  to  make  a  re- 
Iporl,  as  was  required  at  the  last  meeting.  This  will  be  a  preface 
I  lo  thill  report. 

Mr.  Arnetl — Sooner  or  later  there  will  have  to  be  something 
I Oone  with  the  lands  in  our  Virginia  Miliiary  District,     ll  wiBfi 
I'fcvolve  upon  ihe  younger  members  of  this  association,  and  oti^ 
Bthe  surveyors  of  Ohio,  to  block  out  the  plans  how  that  shall  1 
"nt,  and  they  had  better  take  it  in  hand  now.     You  had  bettei 
'  it  than  let  it  be  done  by  ihose  who  do  not  understand  ibffl 
'c<ia  of  the  case.     One  of  three  plans  will  have  to  be  pursuedJ 
ne  first  is  to  ascertain  and  estabhsh  alt  the  lines  and  i 

original  military  surveys.     Vou  all  know  the  difticulty  at-j 

"cJing  that.     You  know  that  that  surveyor  does  not  live  lo-dajl 

B*it  can  restake  all  of  the  original   Virginia  Military  surveys. 

P*  does  not  live,  and  I  doubt  whether  the  good  Lord  intends 

^Icc  one  that  can.     Another  method  would  be  to  sectionize  the! 
P'Mrginia  Miliiary  District,     1   will  have  to  diagram  this  on  thej 
*rd.     Another  way  would  be  something  like  this.     Our  couo- 
'  is  all  cut  up  into  roads,  where  they  may  probably  have  i 
^main  for  the  nest  five  hundred  years.     Now,  survey  all  thi 
I  included  between  these  roads  here.     Let  it  be  measured 
Xuraiely  showing  how  much  of  my  land  falls  in  there,  and  how  I 
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much  of  yours  falls  in  there,  and  call  that  tract  one  ;  and  if  my 
farm  falls  in  there  call  that  farm  one,  and  call  your  farm  two, 
farm  three,  farm  four,  and  so  on.  When  my  farm  is  sub-divided 
call  this  lot  one,  etc.  The  services  of  the  Coast  and  Geodetic 
survey  corps  should  be  secured  to  run  a  system  of  triangula- 
tion  over  the  State  of  Ohio,  as  low  down  as  two  stations  to  the 
county,  and  home  talent  should  continue  this  system  of  triangu- 
lation  as  low  down,  say,  as  two  to  the  township,  and  fill  in  there- 
after in  the  most  accurate  way.  All  land  surveys  should  be 
connected  in  some  way  with  these  stations. 

A  Member — I  would  like  to  say  that  the  commissioners  of 
our  county  are  very  kind  towards  paying  us  for  recording  our 
plats.  At  the  end  of  each  month  I  usually  present  my  bill  for 
recording  plats  and  corner  stones,  and  they  have  always  paidfoi 
it.  Another  thing  I  would  like  to  speak  of  is  the  matter  of  fur- 
nishing the  county  engineer  with  instruments.  I  feel  as  though 
I  would  oppose  the  gentleman  in  saying  that  the  engineer  should 
furnish  his  own  instruments.  1  think  every  engineer  should  have 
his  own  instruments,  but  I  think  it  is  no  more  than  right  that 
the  commissioners  should  furnish  the  county  engineer,  as  well  as 
they  do  all  other  officers,  with  the  instruments  to  do  their  work. 
I  would  use  my  own  instruments  to  do  my  private  work,  and  the 
public  instruments  to  do  the  public  work. 

Mr.  Grim— Mr.  President,  there  is  one  idea  in  the  report  read 
referring  to  the  county  surveyor  getting  his  pay.  The  gentleman 
says,  as  1  understood  him,  that  he  always  gets  his  pay.  He  is 
more  fortunate  than  I  have  been  if  he  always  gets  his  pay  for 
the  work  done.  The  county  surveyor  is  at  the  mercy  of  those 
employing  him.  If  they  refuse  to  pay,  unless  they  are  worth  it, 
we  cannot  make  them  pay,  and  they  can  cause  you  to  do  a  great 
deal  more  work  sometimes  than  is  really  necessary.  I  have  had 
a  little  experience  in  this  line.  In  one  case  1  had  to  do  about  two 
weeks  work  for  a  man,  and  I  had  to  do  it  all  without  his  deed 
because  he  would  not  let  me  have  it.  I  had  to  go  to  the  records 
to  get  the  deed  to  do  the  work.  And  afterwards  he  refused  to 
pay  me  and  I  ha.d  to  sue  him  to  get  it.  My  view  is  that  where 
a  county  surveyor  is  called  upon  to  do  work  officially  his  costs 
should  be  a  lien  on  the  land  to  secure  his  pay. 

Mr.  Dunn— Mr.  President,  I  have  done  some  surveying  in 
my  life  where  I  would  rather  have  my  fees  than  the  land  I  sur- 
veyed, consequently  I  don't  think  in  all  cases  that  a  lien  on  the 
land  would  help  the  surveyor. 

Mr.  Connar — The  commissioners  of  Muskingum  county  will 
not  pay  for  recording,  and  they  have  refused  right  along  to  pay  i^ 
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Mr.  Mathewson — I  have  not  heard  anything  said  as  to  coun- 
ty commissioners  paying  for  fixing  corners.  In  Hamilton  coun- 
ty I  understand  the  county  surv^eyor  is  fixing  permanent  corners 
at  all  section  corners,  and  that  the  county  commissioners  are  to 
pay  for  it. 

Mr.  Grim — I  have  looked  up  the  law  a  little  and  1  find  that 
the  law  is  that  if  apphcation  is  made  to  the  county  commission- 
ers to  establish  a  corner,  then  they  can  have  it  replaced;  but  un- 
less that  is  done  the  county  surveyor  has  no  authority  to  go  on 
and  perpetuate  these  corners  without  authority  from  the  county 
commissioners. 


i^' 
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SOME  PRACTICAL  EXPERIENCE  IN  LAND 

PARTITION. 

«.    V,    ROCK,    IRVINE,    KV. 

Mr,   President   a  fid   FcUozv    A  f embers   of    the    Ohio   Soeiety  oj 
Surveyors  and  Civil  Engineers: 

On  the  24th  of  December  I  received  a  circular  from  our 
secretary  and  treasurer  asking  for  a  paper  on  some  subject  to 
oe  read  at  our  annual  meeting  in  January.  Tiiis  was  his  second 
ftquest,  and,  although  ver}'  much  occupied  with  bnsiness  cares, 
I  concluded  to  give  vou  a  narrative  of  a  late  experience  in  survev- 

Although  not  at  present  a  resident  of  Ohio  I  have  a  pride  in 
^e  well-being  of  our  organization,  and  would  gladly  see  it  at  the 
front  among  its  kindred  societies. 

The  R,  N.  I.  &  B.  R.  R.,  of  which  we  wrote  something  last 

y*^3r,  is  at  the  present  time  in  the  throes  of  dissolution:  or,  in  oth- 

i^     Cf  Words,  is  under  the  control  of  the  U.  S.  Courts,  with  the  pro- 

"•"^bilities  of  long  litigation  and  heavy  financial  losses  to  its  credit- 

^''s,  friends  and  projectors. 

During  the  past  year,  owing  to  the  dej^ression  in  financial  k:\:\\- 

*^rs  throughout  the  land,  the  failure  on   tlu'   part  of    the  R.  R. 

i^^'npany  to  pay  several  montlis'  wages  owed  and  ovcnlue,  and 

**.^^r  the  entire  suspension  of  tiieir  work  of  construction,  our  En- 

£'ineering  Department  has  been  disbanded,  and  the  members  have 

^^ttered  to  all  parts  of  the  country. 

Having  long  depended  on  engineering  and  its  kindred  scitnce, 
V^ingy  for  the  means  of  living,  my  shingle  was  swung  to  the 
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breeze  at  Irvine,  Ky.,  and  among  other  work  done  during  the 
past  summer,  was  that  of  dividing,  by  order  of  our  Common 
Pleas  Court,  a  tnict  of  mountain  and  bottom  or  river  land  of 
nearly  900  acres  into  22  parts,  so  that  each  of  11  heirs  or  their 
representatives  should  have  a  share  of  the  bottom  and  one  of  the 
mountain  or  timber  land.  All  the  divisions  of  each  class  beinf 
made  equal  in  value,  taking  into  account  utility,  water,  timber, 
houses,  accessibility,  etc. 

The  commissioners  were  appointed  by  the  court,  one  being" 
the  surveyor,  to  divide  and  allot  the  land ;  and,  quoting  from  th& 
order  were  "  directed  to  go  upon  the  same,  and  survey  and  divid 
into  eleven  equal  parts  according  to  quantity,  quality  and  value. 

The  method  of  allotment  adopted  by  the  court  was  the  tim 
honored  scriptural  plan  as  given  by  God  to  Moses,  and  recon 
in  the  book  of  Numbers:  "  Unto  these  the  land  shall  be  divid 
by  lot,  etc."     (Thanks  for  the  quotation  to  J.  F.  O'Brien,  C.  £- 
of  Chandale,  Ind.) 

None  of  the  parties  in  interest  were  allowed  by  the  court  t 
be  present  during  the  survey  and  division,  nor  .it  the  allotmcat 
of  the  lands,  but  were  allowed  to  be  represented  at  the  allotmen  "t 
by  their  attorneys. 

The  commissioners  were  sworn  before  entering  upon  thei  t' 
duties,  and  the  surveyor  member  of  the  commission  was  require*.^ 
and  aulliorized  to  ndmiryster  an  oath  to  each  person  engaged  b>' 
them  on  the  work. 

The  legal  fees  were,  for  surveyor  three  dollars  per  diem,  fo^ 
commissioners  one  dollar  and  hflv  cents,  and  for  chainmen  an^ 
markers  (axemen)  one  dollar  each.  The  surveyor  would  not 
accept  tlu'  apj^ointment  until  the  parties  in  interest  agreed  to  pa V 
him  at  the  rate  of  live  dollars  |H*r  day. 

An  extremely  faulty  description  of  the  land  was  furnished,  ** 
sample  of  which  will  be  given  further  along. 

All  measurenienls  had  been  made  by  chaininij  with  thesuf- 
face  of  the  ground  up  and  down  hills,  and  afterwards  corrected* 
by  deducting  a  per  centage.  This  per  centage  is  computed  bV 
the  surveyor  from  the  angle  of  the  slope,  which  angle  is  guessed 
al;  with  a  conseciueiit  error,  although  some  instances  have  coni*=^ 
to  my  kno\vlL-dj»"e  where  the  ancsscs  zucre  close. 

This  mode  of  measurement  is  still  in  vogue  among  some 
our  mountain  surveyors  and  will  continue  to  be  used  until  an  ir*^ 
creased  value  uf  the  lands  will  cause  owners  to  demand  and  it*^ 
sist  on  l)etter  work. 

If  proper  care  were  taken  in  getting  tbe  angles  of  the  slop*^-' 
which  constantly  change,  this  method  would,  of  course,  give  CO*''*' 
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Its  ;  but  it  is  far  less  trouble  to  make  horizontal  measur- 
the  first  place. 

first  work  done  was  to  carefully  run  the  boundaries  of 
)m  land  ;  to  meander  two  small  streams  that  pass  across 
centre  of  the  tract,  showing  from  our  notes  all  the  por- 
and  that  are  swampy  and  totally  unfit  for  cultivation; 
der  the  river  which  bounds  one  side,  ascertaining  while 
is  the  location  of  non-productive  land  along  its  banks. 
Ily  to  locate  the  springs,  of  which  there  are  several,  and 
the  existing  and  possible  modes  of  ingress  and  egress, 
v'ing  been  done,  a  map  of  the  premises  was  drawn  to  a 
200  feet  per  inch,  and  on  this  a  trial  division  made.  This 
s  then  taken  on  the  premises  by  the  commissioners  and 
orations  noted  as  were  deemed  proper.  These  were  af- 
;  made  on  the  map,  and  the  plan  executed  in  the  field. 

next  proceeded  to  run  the  boundaries  of  the  mountain 
1  here  was  trouble!  What  that  trouble  was  may  be  di- 
'  what  has  been  said  relative  to  the  measurements,  and 
ig  the  description  furnished  for  our  guidance, — a  portion 

is  here  inserted, 
ginning  at  a   sycamore   on   the   bank   of    the    Kentucky 

ner  to ,  thence  north  27^  degrees  east  to  the  cliff, 

'ith  the  cliff  to  the  Adams  Spring,  thence  easterly  to  the 
le  ridge  dividing  the  water  of^  Miller's  creek  and  the 
V  river,  thence  with  the  top  of  said  divide  until  it  strikes 
)f  the  1 186  acres,  thence  with  said  line  until  it   reaches 

corner,  etc." 

dependence  for  knowing  the  corners  when  reached  was 
lead-chainman  who  had  been  given  the  place  by  reason 
apposed   knowledge  of  the  locality;  but  we  already  had 

to  question  his  knowledge,  and  this  fad,  together  with 
itable  chiggers  and  wood-ticks,  tin*  chance  of  stepping 
lesnake  or  coj^perhead,  and  the  intense  lu»at  of  an  Aug- 
:ombined  to  give  us  a  feeling  akin  todes|)air.  However, 
ed  at  the  sycamore  corner,  having  previously  in  our  sur- 
le  bottom  found  a  course  that  would  run  the  division  fence 

this  and  the  adjoining  farm.  This  line  we  extended  to 
ff."  We  then  palientiv  meandered  the  foot  of  tiie  "cliff" 
A(iams  Sj^ring,"  a  distance  of  three-fourtiis  of  a  mile,  and 
//  to  do  was  the  question.  Our  man  '*  Friday"  had  faull- 
le  next  corner  and  could  tell  nothing  about  it.  The  call 
terly  to  the  top  of  the  ridge  (^here  a  quarter  of  a  mile 
md  any  direction  from  north-east  to  south-east  would 
answer  the  call.     Before  starting,  the  records  had  been 
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searched  for  a  more  definite  description,  but  without  avail.  We 
were  non-plussed.  By  dint  of  questioning  it  was  discovered  that 
the  former  owner  of  the  land  we  were  trying  to  survey  had  sold 
a  small  tract  adjoining  to  a  neighbor,  and  that  this  easterly  line 
was  one  of  the  boundaries  of  it.  Here  was  a  ray  of  hope.  A 
messenger  was  dispatched  for  the  deed,  or  a  copy  of  the  descrip- 
tion, and  before  we  slept  that  night,  we  had  the  pleasure  of  know- 
ing that  so  far  as  this  line  was  concerned  our  troubles  were  at  an 
end,  for  course,  distance  and  corner  were  given.  From  this  the 
corner  was  readily  established  the  nt^xt  day.  Some  of  the  re- 
maining lines  were  troublesome  owing  to  the  fact  that  the  courses 
and  distances  were  not  always  given.  In  such  cases  we  assumed 
a  course,  as  indicated  by  marked  trees,  until  the  corners  were 
found,  when  the  true  course  was  calculated  and  proper  correc- 
tions made  in  the  field. 

The  boundary  lines  having  been  completed,  the  survey  was 
balanced  and  found  to  be  exceedingly^  close.  This  was  a  panacea 
for  all  the  ills  and  troubles  encountered. 

A  map  of  this  portion  of  the  property  was  then  made,  and  on 
it  was  laid  down  all  the  topographical  notes  obtained  on  the  sur- 
vey, showing  roads,  streams,  cliffs,  ridges,  valuable  timber,  etc., 
and  from  this  the  commissioners  made  the  division  of  the  moun- 
tain land. 

The  divisic^ns  of  the  two  tracts  were  then  each  numbered  from 
one  to  eleven  inclusive,  and  from  our  matured  knowledge,  the 
/><>/  share  of  the  bottom  was  thrown  with  the  ^w;r5/ share  of  the 
mountain  huul  and  so  on,  until  each  was  taken  up.  The  shares 
were  tlien  duly  allotted  in  the  presence  of  the  attorneys  as  pro- 
vided for  in  the  order. 

A  conij)k'te  map  of  the  entire  tract  on  a  smaller  scale  show- 
ing all  the  divisions,  rtc,  a  corrected  description  of  the  whole  and 
of  each  tlivision,  together  with  the  A'<' />/// completed  the  work 
and  constitultil  our  report,  which,  happily,  proved  satisfactory, 
not  onlv  to  the  court,  but  to  each  of  the  eleven  heirs. 

NOTES. 

A  (furlev  Transit  was  used  in  running  the  lines. 

All  courses  were  run  by  the  needle  for  the  reason  that  the  par- 
ties in  interest  diil  not  wish  to  pay  the  necessiiry  additional  ex- 
pense. All  measurements  were  made  with  a  one  hundred  foot 
steel  tape  detacheil  from  the  reel. 

Plummets  were  used  as  aids  in  measuring  up  and  down  the 
mountain. 
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Distances  were  recorded  in  feet  instead  of  chains  and  links. 

Contents  were  given  in  acres  and  decimal  parts. 

A  few  drops  of  the  oil  of  pennyroyal  on  the  clothing  prevents, 
in  a  great  measure,  chiggers,  mosquitoes  and  ticks  from  getting 
in  their  work. 


RECORD  OF  SURVEYS. 

D.    W.    SEITZ,   OTTAWA,    O. 

As  the  laws  of  Ohio  require,  the  county  surveyor  shall 
make  and  keep,  in  a  book  to  be  provided  for  that  purpose,  an  ac- 
curate record  of  all  surveys  made  by  himself,  or  his  deputies,  for 
the  purpose  of  locating  any  land  or  road  lines,  or  fixing  any  cor- 
ner or  monument  by  which  the  same  may  be  determined,  wheth- 
er official  or  otherwise,  and  also  any  other  surveys  made  in  the 
county  by  competent  surveyors,  duly  certified  by  such  surveyors 
to  be  correct,  and  deemed  worthy  of  preservation  by  the  county 
commissioners  to  whom  the  same  shall  be  submitted  for  approval 
before  being  recorded,  which  surveys  shall  include  corners,  dis- 
tances, azimuths,  angles,  calculations,  plats,  and  a  description  of 
the  monuments  set  up  with  such  references  thereto  as  will  aid  m 
finding  the  same,  together  with  the  names  of  the  parties  for  whom 
made,  the  date  of  making  the  same,  which  book  shall  be  kept  as 
a  public  record  by  the  county  surveyor  at  his  office,  and  shall  be 
at  all  proper  times  open  to  inspection  and  examination  by  all  per- 
sons interested  therein,  and  shall  receive  the  same  fees  as  is  al- 
lowed county  recorders  for  like  work.  All  county  surveyors  of 
this  state  are,  I  presume,  provided  with  a  book  for  the  purpose 
intended  by  law-makers.  This  is  the  easy  part  of  the  work,  but 
the  keeping  of  an  accurate  record  of  all  surveys  made  by  himself 
or  his  deputies,  whether  oflicial  or  otherwise,  and  of  surveys  made 
by  competent  surveyors  and  deemed  worthy  of  preservation  by 
the  county  commissioners,  with  the  fact  staring  him  in  the  face 
that  he  5//tf// receive  the  same  fees  as  is  now  allowed  county  record- 
ers for  the  same  work  is  quite  another  thing,  especially  so  is  the 
receiving  of  the  fees  when  parties  for  whom  the  work  is  done 
state  that  they  do  not  want  a  record  of  the  survey  made  and  will 
not  pay  for  it,  and  when  courts  decide  that  the  county  commis- 
sioners need  not  pay  for  such  records.  Yet  the  county  surveyor 
shall  make  records  and  shall  receive  fees.  If  would  be  far  more 
consoling  to  the  surveyor  if  some  statute  would  be  made  stating 
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who  shall  fay,  I  believe  county  surveyors  are  just  as  willing  to 
work  for  the  public  as  other  county  officials,  but  to  compel  them 
to  vHikc  a  record  and  to  receive  fees  when  there  is  no  one  to/«y 
fees  is  overloading  this  particular  county  official.  To  compel 
him  to  do  the  work  is  a  load,  but  to  compel  him  to  r^rm'^  fees  is 
preposterous. 

In  our  county  we  have  been  making  records  of  all  surveys 
that  have  been  ordered  by  the  parties  interested  or  by  the  county 
commissioness,  but  when  records  are  not  ordered  we  do  not  make 
them. 

We  are  using  the  Holtz  form  in  our  records.  This  form  is 
printed  on  two  pages, — a  diagram  of  the  section  on  a  convenient 
scale  on  the  left  hand  page  and  three  columns  on  the  right  hand 
page  for  references.  The  first  column  is  headed  "  Original  cor- 
ners as  found,"  the  second  '•  Original  corners  as  perpetuated," 
and  the  third  "  Sub-division  corners."  These  refer  to  the  plater 
diagram  by  means  of  letters  used  to  designate  the  corners. 
There  is  also  a  space  below  the  diagram  ruled  convenient  for 
notes,  and  a  blank  certificate  is  printed  at  the  bottom  of  the  ri-jht 
hand  page. 

We  <ilso  use  "  Holtz'  Magic  Index  "  in  our  records,  which, 
together  with  the  above  described  form,  was  entered  according' 
to  Act  of  Congress  in  the  year  1874,  by  Lewis  E.  Holtz,  in  the 
office  of  the  Librarian  of  Congress  at  Washington,  U.  C.  This 
index  is  made  on  a  single  page  and  shows  at  a  glance  the  pa<,'e 
or  pages  on  which  all  re-surveys  are  recorded.  This  is  the  plan 
on  which  tht!  records  in  this  county  have  been  kept  for  the  last 
twenty  years  and  was  introduced  in  our  county  by  Lewis  E. 
Holtz,  C.  K.  and  ex-county  surveyor,  who  has  done  his  "three 
score  vears  and  ten"  and  is  still  with  us.  His  axe  marks  are 
found  on  many  trees  in  every  part  of  our  county. 

1  Iiave  here  a  few  pages  of  record.^"  kept  on  this  plan  for  the 
inspection  of  members  of  this  society  and  others  who  wish  to  do 
so,  hoping  tliat  if  tliere  is  nothing  new  in  them  that  they  will  he 
the  means  of  bringing  out  some  valuable  discussion  on  this  suh- 
ject. 


PLATTING  TOWN  LOTS. 

I5V  (;eor(;k  m\;oi<mlev,  tiffin,  ohio. 

The  object  of  this  paper  is  to  lead  towards  establishing  a 
system  of  greater  uniformity  in  platting  town  lots.  No  branch 
of  surveying  has  suffered  more  from  careless  and  inefficient  wofK- 
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manship,  and  no  branch  requires  more  accurate  work.  Consid- 
ering the  amount  of  money  expended  for  buildings,  the  trouble 
and  annoyance  to  re-locate  lines  which  are  not  well  defined,  the 
assessments  for  street  improvements  of  all  kmds  that  are  based 
upon  the  front  foot,  are  sufficient  reasons  for  accurate  work. 

Section  2597,  R.  S.,  provides:  That  when  any  person  wishes 
to  lay  out  a  hamlet  or  village,  or  sub-division  or  addition  to  any 
municipal  corporation,  he  shall  cause  it  to  l>e  surveyed,  and  a  plat 
or  map  ot  it  made  by  a  competent  surveyor,  in  which  plat  or  map 
shall  be  particularly  described  and  set  forth,  the  streets,  alleys,  etc. 

A  competent  surveyor.  Who  is  to  decide  the  ability  of  the 
surveyor  ?  The  proprietor,  of  course,  and  the  price  for 
which  the  surveyor  will  do  the  work  is  generally  the  prin- 
cipal factor  in  helping  him  decide  upon  the  competent  sur- 
veyor. But  there  are  exceptions  to  this  rule.  Some  persons 
are  willing  to  pay  a  reasonable  price  to  have  their  work  well 
done.  The  amount  of  compensation  which  you  are  to  re- 
ceive for  your  work  and  material  should  include  chainmen, 
stake-driver,  two  rodnien,  stakes  and  monuments.  If  fur- 
nished by  the  surveyor,  you  can  make  your  own  ihoice  and  se- 
cure competent  helpers.  Tlie  price  agreed  upon  should  always 
be  high  enough  to  secure  good  and  competent  work.  After  the 
price  is  agreed  upon  (which,  I  find  is  always  advisable  to  settle 
before  commencing  work)  make  a  careful  survey  of  the  bound- 
ary lines  by  setting  stakes  at  the  intersection  of  all  streets,  alleys, 
and  other  important  lines.  The  surveyor  should  measure  all  in- 
terior and  exterior  angles  of  the  addition,  and  all  intersecting 
lines,  which  lines  should  be  carefully  chained.  The  boundary 
line  can  then  be  platted  upon  a  scale  of  fifty  (50)  or  one  hundred 
(100)  feet  to  the  inch,  or  some  other  scale,  convenient  to  size  of 
plat,  using  the  table  of  natural  tangents  to  turn  all  angles,  and 
locating  all  the  adjoining  streets  and  alleys  so  that  the  streets  and 
alleys  in  the  addition  which  you  are  platting  may  be  made  to 
conform  as  near  as  possible  to  the  adjoining  streets  and  alleys. 
Lay  out  the  plan  of  your  addition  upon  paper.  It  should  then 
be  presented  to  the  city  council  or  platting  commission,  not  for 
acceptance,  but  for  an  opinion  or  verbal  agreement,  that  if  platted 
according  to  the  plan,  the  same  will  be  accepted.  This  will  of- 
ten save  a  great  deal  of  labor  and  expense  in  the  field  work. 
The  writer  distinctly  remembers  of  additions,  which  have  been 
re-staked  several  times,  to  the  detrimeni  of  his  pocket  book  and 
patience,  to  gratify  the  whimsical  notion  of  some  councilman. 

The  field  work  of  staking  out  lots  appears  to  be  a  very  easy 
thing  to  do,  but  in  practice,  to  stake  out  a  large  addition  so  that 
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alljthe  lines  and  angles  will  check,  is  found  to  be  a  difficult  pro- 
blem, and  one  for  which  no  rule  can  be  made  which  will  apply  to 
all  cases.  If  the  addition  is  large  and  the  streets  and  alleys  are 
parallel,  run  check  lines  on  three  sides  of  your  addition,  staking 
intersecting  points  of  streets  and  alleys.  Your  base  line  should 
be  run  on  the  remaining  side.  From  your  base  line  stake  out 
your  lots  into  squares,  and  check  the  corner  stake  of  each  block 
on  your  check  lines  by  turning  angles  and  back  and  fore-sights. 
If  the  lines  will  not  check,  re-chain  them  until  thev  will  check. 
Your  chainmen  will  soon  see  the  importance  of  accurate  work 
and  will  work  very  carefully  to  make  the  work  close.  The  writ- 
er has  often  closed  block  after  block  upon  tack  heads.  The 
maximum  error  of  all  blocks  should  not  exceed  five  hundredths 
(t(^o)  o^  ^  toot.  Temporary^  stakes  should  always  be  set  at 
street  intersections  or  on  the  side  lines,  and  indicated  on  the  field 
plan  when  the  blocks  are  finished,  for  the  setting  of  monuments. 
The  measure  should  be  a  narrow  steel  band  chain  adjusted  to 
60  degrees  Farenheit. 

PLAT. 

The  essentials  of  a  good  plat  are  correctness,  completeness, 
and  finish.  The  importance  of  each  being  in  the  order  named. 
It  is  my  practice  to  make  the  original  plat  upon  good  mounted 
drafting  paper.  If  the  plat  is  extensive  there  can  be  considerable 
work  put  upon  it.  Tracings  can  then  be  made  from  it  and  blue 
prints  from  the  tracings.  The  plat  should  be  drawn  upon  a  scale 
large  enough,  without  crowding,  to  fully  represent  all  angles  and 
dimensions.  Clearness  and  distinctness  should  be  the  first  and 
most  important  part.  The  j^lat  should  not  be  burdened  with  a 
mass  of  pictures  or  fancy  lettering.  The  title  should  be  clear 
and  distinct,  and  the  letters  proportioned  to  the  size  and  import- 
ance of  the  plat.  Plain  block  letters  are  suitable  for  titles.  All 
lines  should  be  black.  F31ock  lines  should  be  full  with  the  ri^ht 
hand  and  lower  lines  a  little  heavy.  Lot  lines  should  be  full  and 
distinct.  Where  a  street  is  composed  of  two  dedications,  they 
can  be  separated  by  a  broken  line,  and  the  dimensions  of  each 
part  given  on  the  plat.  Street  names,  ligures  and  dimensions 
should  he  neatly  printed  in  black.  I  think  no  ink  but  a  good 
quality  of  India  or  French  ink  should  be  used  for  lines  and  di- 
mensions. 

If  the  plat  is  a  joint  addition,  tints  can  be  easily  applied  to 
show  the  boundary  of  each  {proprietor's  portion.  As  to  border, 
I  prefer  simply  plain  black  lines.  Chains,  vines,  etc.,  are  too  ex- 
pensive for  the  surveyor,  and  are  not  appreciated  by  the  proprietor. 
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The  plat  should  show  the  boundary  lines,  and  distances  on  said 
lines,  of  the  area  to  be  platted.  The  dimensions  of  all  inlots  and 
outlotSy  the  width  of  all  streets  and  alleys,  the  exact  location  of 
all  fixed  monuments,  the  number  of  all  the  lots  and  reserves,  and 
all  the  angles  should  be  given  on  the  plat. 

DKSCRIPTION 

Section  2597,  R.  S.,  also  provides  for  the  accurate  description 
to  include  the  courses,  boundaries  and  extent.  But,  like  the  com- 
petent surveyor,  who  is  to  pass  upon  the  accurate  description  ? 
Perhaps  some  street  comniitlee  or  commissioners  who  do  not 
know  the  difference  between  a  description  and  a  prescription. 

When  the  description  .  of  the   plat  is  a  legal  sub-division  or  a 
small   portion  of  a  legal  sub-division,  give  the  legal  sub-division 
of  the  section,  township,  and  r.uige  on  which  the  plat  is  located; 
and   also  define  it  by  metes  and  bounds.     The  surveyor  should 
be  careful  in  selecting  the  initial  point  of  the  survey,  and  the  guide 
to    find  il,  in  my  practice,  is  to  take  some  prominent  and  perma- 
nent point,  such  as  the  intersection  of  two  well  defined  and  monu- 
mented  lines.     They  should  always  be  as  close  to  the  field  of 
operation  as  is  possible  to  get  them,  so  that  the  initial   point  can 
be  located  by  turning  one  angle  and  measuring  one  line.     Never 
take  any  movable  point  to  tie  on  to  your  initial  point.     I  never 
detail  in  the  description,  the  size  of  lots,  blocks,  streets,  etc.     The 
description   is  to  locate  the  land  embraced  in  the  plat,  and  the 
number  of  acres  embraced  therein. 


sui<vi:vok's  kxplanation. 


The  description  should  be  followed  by  an  ex|)lanation  from 
the  surveyor,  stating  the  manner  in  which  the  lots  and  blocks 
are  numbered,  the  unit  of  measure  used,  the  marks  used  to  indi- 
cate the  position  of  the  monuments,  etc.,  which  should  be  fol- 
lowed bv  the  certificate  of  the  survevor  as  to  the  correctness  of 
the  plat,  description,  etc. 

NUMIJKRlNc;. 

Section  2598,  R.  S.,  provides  for  the  immbering  of  in-lots 
and  out-lots,  and  they  are  to  be  numbered  in  jM'ogressive  num- 
bers.     As   to   the  best  mode  of  mmibering  lots  in  all  cities  I  will 

not  sav. 

Section  2615  to  2620,  R.  S.,  provide  for  the  numbering  of 
lots  consecutively.     And  in  cities  that  do  not  embrace  too  many 
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lots,  this  is  a  very  good  mode,  as  it  avoids  a  great  many  errors 
that  appear  from  time  to  time  upon  the  transfer  record. 

MONUMENTS. 

Section  2599  provides  for  the  setting  of  monument  at  the 
corner  of  public  ground,  or  a  public  lot,  or  if  there  be  none,  then 
at  the  corner  of  one  of  the  in-lots;  and  at  the  corner  of  each  out- 
lot,  a  sufficient  stone.  Monuments  should  be  composed  of  inde- 
structible material.  They  should  be  from  twenty-four  (24)  to 
thirty-six  (36)  inches  in  length,  eight  (8)  to  ten  f  10)  inches 
square  at  the  base,  and  dressed  to  about  six  (6)  inches  square  at 
the  top.  My  practice  is  to  drive  a  heavy  oak  stake  at  the  point 
of  intersection  six  or  eight  inches  below  the  base  of  the  monument, 
and  lay  broken  brick  or  tile  around  the  stake.  The  monument 
is  then  set  in  place  so  that  the  upper  surface  of  the  monument 
will  conform  to  the  surface  of  the  street,  and  a  small  hole,  about 
one  inch  in  depth,  drilled  into  the  monument  at  the  point  of  in- 
tersection. If  the  grade  of  the  street  has  been  established  set  the 
monument  at  the  grade  of  the  street.  Monuments  should  be  set 
at  the  intersection  of  all  street  and  alley  lines,  or  side  lines,  and 
at  the  intersection  of  all  important  lines  and  angles.  In  our  city 
we  use  either  sand  or  limestone  for  monuments. 

IvETTEKING. 

Time  cannot  be  taken  to  use  elaborate  letters,  and  using 
an  irregular  or  carelessly  made  letter  spoils  the  work.  So  the 
best  way  is  for  a  draftsman  to  get  in  the  habit  of  using  a  syninui- 
rical   free   hand   letter,    which    gives  a  good  appearance  to  the 


whole  drawing. 


UNIT  OF    MEASURE. 


The  unit  of  measure  should  be  uniform  throughout  the  work. 
I  prefer  feet,  and  decimals  of  feet,  while  some  surveyors  use  a 
variety  in  trivintr  the  dimensions  of   a  sin<xle   line.     I   have  seen 

•  .  rr»i  ' 

chains,  rods,  feet  and  inches  marked  upon  the  same  line.  Tins 
is  wrong  in  my  opinion.  Use  only  one  unit  of  measure  through 
the  entire  plat. 

SCALE. 

There  should  be  a  true  diagram  of  the  scale  given,  and  I  pre- 
fer not  to  make  this  too  elaborate.  A  diagram  one  inch  in  length 
is  quite  sullicient  with  the  ascending  scale,  commencing  at  the 
right  hand   with  o,  and   ascending  by  figures  to  the  left  hand 
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It  is  also  good  practice  to  give  the  scales  in  neatly  printed  words, 
under  the  diagram. 

CARDINAL   POINTS. 

There  should  be  a  lettered  diagram  of  the  cardinal  points. 
This  can  be  done  either  by  a  star,  cross  or  pointed  arrow.  Give 
the  time,  meridian,  and  line  of  magnetic  variation,  in  figures. 

Section  2600  R.  S.  provides  for  the  certificate  of  the  survey- 
or and  the  acknowledgment  of  the  plat.  The  following  are  the 
forms  used  by  the  writer. 

surveyor's   certificate. 

I, _ _ ,  Surveyor,  de  hereby 

certify  that  the  foregoing  description,  notes  and  plat  are  correct, 
as  surveyed  and  platted  by  me,  at  the  instance  of  the  proprietors, 
this day  of ,  A.  D.  189 

,  Surveyor. 


Know  all  men  by  these  presents:  That  1, , 

owner  of  the  lands  embraced  in  the  above  plat,  do  hereby  ratify 
the  above  survey  as  therein  given,  and  do  hereby  approve  the 
plan  of  said  plat;  and  I  do  hereby  dedicate  the  streets  and  alleys 
not  heretofore  dedicated  to  the  public  use. 

Witness  my  hand  this                  day  of  A.  D.,  189     . 

Executed  in  presence  of, Proprietor. 


The  State  of  Ohio,   /   , , 
County.    \ 

Before  me,  the  undersigned,  a  Notary  Public,  in  and  for  said 

county,  personally  came  the  above  named , 

and  acknowledged  the  signing  of  the  foregoing  instrument,  to  be 
his  free  and  voluntary  act  and  deed,  for  the  uses  and  purposes 
therein  mentioned. 

In  testimony  whereof  I  have  hereunto  subscribed  my  name 
and  affixed  my  Notarial  Seal  this  day  of  189     . 

Notary  Public, 

County,  Ohio. 
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Office  of  the  City  Clerk,  ) 
of  the  City  of „ O.  \ 

I, ,  Clerk  of  the  City  of , 

do  hereby  certify  that  the  above  plat  of - 

addition  to  said  city,  was  duly  accepted  and  approved  by  an  or- 
dinance lejjally  passed  ;  and  I  do  further  certify  that  said  ordin- 
ance has  been  duly  published. 

In  testimony  whereof  I  have  hereunto  set  my  hand  and  af- 
fixed the*  Seal  of  said  City,  this  day  of  A.  D.,  189  -• 


City  Clerk. 

Transferred  this day  of A.  D.,  189  -.. 

County  Auditor. 


County,  Ohio. 

Filed  for  record  this day  of A.  D.  189    . 

Recorded  this  day  of. A.  D.  189 ,  in  Records  of 

Phits,  Volume  , County,  Ohio. 

County  Recorder. 


Countv,  0. 

Now,  in  conclusion,  if  I  have  succeeded  in  interesting  you,  I 
shall  not  regret  my  labor  in  preparing  this  paper. 


CONVEYANCING. 

W.    E.    PETERS,    ATHENS,    OHIO. 

Of  the  many  important  duties  which  a  surveyor  is  called  upon 
to  perform,  while  engaged  in  the  practice  of  his  profession,  none 
are  so  important  or  require  such  good  judgment  and  line  discrim- 
ination as  those  required  in  the  preparation  of  the  description  for 
the  conveyance  of  real  property. 

It  IS  made  doubly  so  from  the  fact  that  the  words,  phrases, 
and  grammatical  terms,  chosen  by  him  in  the  preparation  of  the 


original  description  of  the  exterior  boundary  lines  of  the  tract, 
which  he  has  just  severed  from  the  whole,  will  be  handed  down 
from  ages  to  come,  will  be  iterated  and  reiterated,  and  written 
ancl  re-written  with  every  transfer,  not  only  of  the  identical  piece 
of  land  itself,  (and  which  forms  a  link  in  its  history  that  will  last 
^s  long  fis  time)  but  will  be  forever  a  part  of  some  one  of  the 
several  pieces  into  which  it  may  be  subdivided,  to  suit  the  ever 
changing  wants  and  desires  of  a  traffic  loving  nation  of  people, 
ot  whom  we  are  to  the  manor  born. 

When  we  speak  of  conveyancing  we  invariably  have  refer- 
ence to  the  contract,  termed  a  deed,  as  now  made,  by  which  the 
^itle  or  ownership  of  land  is  transmitted  by  its  owner  to  his  suc- 
cessor by  some  voluntary  act  of  his  own.  This  method  is  tech- 
nically termed  "  alienation  by  purchase  "  to  distinguish  it  from 
that  other  called  "  alienation  by  descent,"  or  "  inheritance," 
Avhich  is  defined  to  be  any  method  by  which  the  title  is  cast  upon 
one  by  operation  of  the  law  alone. 

History  tells  us  that  the  original  owner  acquired  his  title  to 
property  by  "  occupancy."  This  is  defined  to  be  "  the  taking 
possession  of  those  things  which  before  belonged  to  nobody;  yet 
we  have  evidence  in  the  holy  writ  (Gen.  I,  28)  that  the  Creator 
was  the  original  grantor,  and  that  he  gave  to  man  "  dominion 
over  all  the  earth,  and  over  the  fish  of  the  sea,  and  over  the  fowl 
of  the  air,  and  over  every  living  thing  that  moveth  upon  the 
earth." 

For  a  long  time  all  property  was  held  in  common.  What 
was  the  property  of  one  was  the  property  of  all.  But  human 
avarice  and  love  of  gain  was  developed  at  an  early  date.  The 
weaker  was  forced  to  give  to  the  stronger;  the  few  to  the  many. 
It  was  soon  learned  that  "in  unity  there  was  strength."  Muni- 
cipal society  was,  therefore,  early  made  a  necessity,  and  at  once 
interposed  and  decreed  that  property  should  be  held  in  severalty. 
An  estate  in  severalt3"  is  one  held  individually  and  exclusively  by 
the  owner  thereof.  It  is  defined  by  Blackstone  to  be  one  "  held 
by  a  person  in  his  own  right  only,  without  any  other  person  be- 
ing joined  or  connected  with  him,  in  point  of  interest,  during  his 
estate  therein.'^  When  this  period  was  reached  it  was  no  longer 
practical  to  dwell  together  and  we  find  in  sacred  history  that 
Abraham  thus  said  to  Lot :  "  Let  there  be  no  strife,  I  pray  thee, 
between  thee  and  me.  Is  not  the  whole  land  before  thee.^  Sepa- 
rate thyself,  I  pray  thee,  from  me.  If  thou  wilt  take  the  left  hand, 
then  I  will  go  to  the  right;  or  if  thou  depart  to  the  right  hand, 
then  I  will  go  to  the  left." 

After  the  barbarous  period  of  the  middle  ages,  when  the 
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swords  were  being  forged  into  plow  shares  and  shepherd's  crooks, 
when  society  began  to  be  better  organized,  the  rights  of  the  in- 
dividual to  the  land  which  he  occupied  was,  in  turn,  better  recog- 
nized. It  was  at  that  period  that  the  rights  of  the  son  to  suc- 
ceed to  the  father's  estate,  upon  his  decease,  was  first  conceived 
and  conceded.  Hence  the  inauguration  of  the  alienation  of  prop- 
erty by  descent,  which  was  not  at  first  so  much  upon  the  princi- 
ple of  paternal  love  and  filial  affection  as  it  was  upon  the  theon* 
of  original  occupation,  in  that  it  was  theoretically  reasoned  that 
the  son  was  the  first  person  upon  the  premises  after  the  death  of 
the  father. 

Manual  delivery  of  real  property  being  impossible,  symbolical 
deliverv  was  necessarily  resorted  to;  and  hence  we  read  in  his- 
tory  of  the  owner  thereof  delivering  to  the  purchaser  a  clod  or 
turf,  or  a  twig,  or  the  latch  of  the  door,  with  the  words:  "I  de- 
liver these  to  you  in  the  name  of  seizin  of  all  the  land  I  herewith 
convey  to  you." 

Among  the  early  uses  to  which  the  art  of  writing  was  ap- 
plied was  to  witness  the  transfer  of  real  property.  Of  the  many 
methods  of  so  doing,  one  was  that  by  "  deed  of  indenture,"  which 
originated  in  the  desire  of  both  vendor  and  vendee  to  have  each 
a  copy  of  the  contract  of  sale,  and  hence  the  article  of  agreement 
was  written  in  duplicate,  upon  one  piece  of  paper  or  parchment, 
with  some  word  or  other  character  written  between  them,  through 
which  the  paper  was  cut  in  a  zigzag,  or  indented  line,  in  such  a 
manner  as  to  leave  half  of  the  word  or  character  upon  one  part 
and  half  upon  the  other. 

A  deed  made  and  signed  by  the  vendor  only  is  not  indented, 
but  is  polled  or  shaved  quite  even,  whence  the  name  "deedpolK' 
or  single  deed.  This  is  such  a  deed  as  we  use  most  at  this  day, 
and  in  the  preparation  of  which  we,  as  surveyors,  furnish  so  im- 
portant a  part. 

In  treatises  on  conveyancing,  deeds  are  usually  separated  into 
several  heads  or  parts,  each  of  which  is  dwelt  upon  with  much 
minutia. 

With  the  preparation  of  the  formal  parts  of  a  deed,  in  this  day 
and  age  of  the  printing  press,  the  surveyor  should  studiously 
a\'oi(l  ha\  ing  anything  to  do.  I  lowever  simple  and  easily  pre- 
pared and  applied  they  may  seem  to  be,  they  are  nevertheless 
the  results  of  much  labor  and  study  bv  the  best  and  ablest  law- 
yers  of  the  different  preceding  ages.  They  have  stood  the  tests 
of  time.  They  have  lime  without  number  been  put  upon  the 
"  rack  "  in  the  presence  of  court  after  court,  and  tested  and  found 
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not  wanting,  and  now  it  is  not  within  the  province  of  the  survey- 
Drs  to  venture  a  change  of  those  parts 

Whenever  other  than  the  common  and  ordinary  forms  are  re- 
quired it  would  be  a  wise  precaution  to  furnish  some  lawyer  with 
the  proper  description,  carefully  prepared,  and  let  him  apply  his 
professional  knowledge  to  meet  the  exigencies  of  the  case.  Of 
course  do  not  fail  to  arrange  with  him  for  a  proper  division  of  the 
fees. 

The  technical  terms  in  the  alienation  of  property  are  so  sub- 
tle that  none  but  a  lawyer  who  has  read  the  law  of  real  property, 
should  venture  to  step  aside  from  the  beaten  path.  Very  often 
he  is  not  able  to  see,  or  at  least  does  not  see,  the  lurking  foe  in 
the  brushy  wayside,  and  may  draw  a  very  faulty  contract;  but  if 
he  is  not  either  forearmed  or  forewarned,  or  both,  I  am  sure  I  do 
not  know  to  whom  we  could  flee  for  refuge  and  solace  in  our  hour 
of  woe. 

In  England  the  law  of  conveyancing  is  so  technical  and  ab- 
struse, and  the  forms  are  so  lengthy,  long  drawn  out  and  compli- 
cated, that  it  is  made  a  distinct  and  important  branch  of  the  legal 
profession.  A  long  apprenticeship  is  required  to  make  an  expert 
and  reliable  conveyancer.  Early  in  the  history  of  conveyancing 
conveyancers  were  paid  by  the  amount  of  writing  that  was  to  be 
done,  by  the  job,  so  to  speak.  Hence  the  lengthy  and  tautolog- 
ical methods  resorted  to. 

The  inclination  of  the  American  people  has  always  been  to- 
wards brevity  in  all  their  forms  of  business,  and  their  deeds  of 
conveyancing  form  no  exceptions.  They  now  present  a  marked 
contrast  to  those  in  use  in  England,  or  even  to  those  in  use  in  this 
country  only  a  few  years  ago  when  it  was  endeavored  to  follow 
in  the  footsteps  of  the  mother  country,  from  whom  we  have 
copied  so  much  of  our  law  and  forms.  However,  "  brevity  is  the 
soul  of  wit,"  and  nowhere  is  it  more  in  place  than  in  the  descrip- 
tion of  property.  Its  application  should  be  studiously  observed 
by  the  surveyor  in  the  preparation  of  such  descriptions.  Brevity, 
however,  should  not  be  had  at  the  expense  of  being  explicit.  Se- 
lect, then,  your  words  and  phrases  with  care.  By  all  means 
avoid  tautology.  When  you  have  once  expressed  the  idea  in- 
tended, be  sure  it  is  accurate,  and  then  add  nothing  more  but  the 
j>eriod.  Paper  is  cheap,  pens  and  ink  are  likewise  so,  and  all 
necessary  words  can  be  had  for  a  little  labor.  Sacrifice  nothing, 
then,  for  brevity,  simply  for  brevity's  sake. 

Formerly  the  conveyance  of  real  property  was  made  by  fa- 
role,,  or  word  of  mouth,  only,  but  as  this  gave  rise  to  many  op- 
portunities for  fraud,  the  celebrated  statute  of  Fraud  and  Perjuries, 
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was,  at  an  early  date,  made  a  necessity.  This  very  excellent  law 
was  enacted  by  the  English  Parliament  in  the  year  1677,  during 
the  29th  year  of  the  reign  of  Charles  the  Second. 

This  law,  in  brief,  in  so  far  as  it  related  to  real  estate,  re- 
quired the  transfer  of  all  interest  in  any  freehold  hereditament  to 
be  in  writing  and  signed  at  the  end  thereof  by  the  grantor,  or  his 
agent  lawfully  authorized  in  writing  so  to  do. 

Now,  in  the  preparation  of  a  deed,  there  are  several  rules 
which  the  surveyor  can  follow  to  much  advantage.  Some  of 
these  are  deduced  from  the  early  decisions  of  courts,  and  have 
ever  since  been  the  templet  to  which  the  later  decisions  have 
been  built.  They  have  been  time  tried  and  court  tested.  They 
have  become  such  well  established  rules  of  law  that  the  jurist  and 
judge  alike  studiously  endeavor  to  fit  the  cloth  of  the  particular 
case  in  hand,  to  the  model  of  some  well  established  precedent. 

In  the  enumeration  of  rules  I  shall  begin  with  ope  which  is  of 
my  own  invention,  and  one  within  which  1  have  always  endeavor- 
ed to  bring  descriptions  of  all  property,  save  that  of  which  a  plat 
had  been  legally  recorded,  and  in  the  conveyance  of  the  respect- 
ive lots  and  parcels  of  which  the  use  of  the  proper  lot  numbers 
would  be  more  appropriate.  My  rule  is  that  it  should  be  such  a 
description  of  the  property,  about  to  be  conveyed,  as  will  enable 
one  to  make  a  plat  of  the  premises  by  the  use  of  the  description 
alone.  The  application  of  this  rule  would  not  eliminate  all  of  the 
one  thousand  and  one  objectionable  elements  of  error  that  creep 
in,  but  will  materially  reduce  their  number,  and  be  a  source  of 
much  satisfaction,  I  am  sure,  to  the  surveyor  who  may  be  called 
upon  to  retrace  the  property  lines,  or  to  prepare  a  plat  of  the 
premises. 

The  courts  have  declared  the  rule  that  "  where  boundaries 
are  given  with  reference  to  fixed  and  known  objects,  they  con- 
trol courses  and  distances,"  to  be  universal.  The  cases  in  which 
this  rule  has  been  applied  are  legion,  and  the  law  writers  cite  but 
few  authorities  deeming  it  folly  to  burden  their  works  with  an 
enumeration  of  the  cases  in  which  that  undisputed  rule  has  been 
upheld. 

One  of  our  ablt*  writers  <jives  as  the  evident  reason  for  the 
universal  application  of  this  fundamental  rule,  that  "an  error  is 
more  easily  committed  in  matters,  requiring  care  and  skill,  which 
arc:  rare,  than  in  matters  of  eyesight,  which  is  common.  A  call 
for  a  planted  stone,  a  marked  tree,  the  established  line  of  the  sec- 
tion known  to  the  whole  township,  ought  for  this  reason,  to  Ix; 
assumed  to  have  been  what  was  intended  to  mark  the  boundary 
line,   rather  than  a  line  determined  by  the  magnetic  needle,  the 
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iccuracy  of  which  is  a  question  of  skillful  observation  and  local 
ittraction.  Again,  it  has  been  decided  that  if  there  is  no  descrip- 
ion  less  liable  to  mistakes,  or  no  monuments  are  mentioned,  or,  if 
nentioned,  their  existence  and  location  not  proved,  courses  and 
listances  will  control. 

In  other  words  that  which  is  most  certain  will  give  way  to 
hat  which  is  less  certain. 

In  the  construction  and  interpretation  of  a  deed  the  courts 
)lace  themselves,  as  nearly  as  possible,  in  the  situation  of  the  par- 
ies whose  intentions  they  are  endeavoring  to  ascertain. 

The  primary  rule  of  considering  the  contract  as  a  whole,  or 
m  entirety,  is  applied,  and  their  conclusions  deduced  therefrom. 

We  must  also  remember  that  all  quantity  of  land  called  for 
n  a  deed,  as  being  so  many  acres,  must  yield  to  the  lines  formed 
)y  the  direct  connection  of  the  marks  and  call  in  such  deed;  and 
hat  the  quantity  of  land  mentioned  therein  is  regarded  as  a  part 
)f  the  description  only,  unless  there  is  an  express  agreement  as 
o  quantity,  in  which  case  the  difference  should  be  adjusted  by 
he  original  contractors. 

A  reference  to  another  deed  or  plat  has  the  effect  of  incor- 
)Orating  such  deed  or  plat  into  that  deed,  and  makes  them  part 
ind  parcel  thereof  as  completely  as  though  they  were  literally 
ropied  therein.  Thus  a  deed,  the  description  of  which  apparent- 
y  correctly  bounds  the  land  by  courses  and  distances,  and  is  fol- 
owed  by  the  words  "being  the  same  premises  conveyed  by  "A" 
:o  "B"  the  grantor  herein,  dated  day  of  "or 

*by    deed    recorded    in    volume  P^^g^ of   record    of 

leeds  "  wotild  convey  the  whole  tract  of  land  described  in  that 
Jeed,  even  though  the  latter  deed  had  omitted  a  strip. 

It  may,  therefore,  sometimes  be  a  wise  precaution,  when  you 
ire  unable  to  prepare  just  such  a  description  as  you  may  wish, 
:o  apply  a  sort  of  "  blanket  clause  "  at  the  end  of  your  descrip- 
ion,  and  say  "  The  premises  hereby  conveyed  are  the  same  as 
hose  conveyed  to  the  grantor  by  *  A '  by  deed  dated  "  etc.,  etc., 
)r  '*  being  the  same  premises  now  owned  and  occupied  by  the 
aid  grantor  herein."  This  course  should  be  adopted  only  in  ex- 
reme  cases  when  better  descriptions  can  not  be  obtained  but  at 
nore  expense  than  your  employer  can  be  induced  to  incur. 
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SURVEY    OF   THE   BOUNDARY   LINES   BETWEEN 
OHIO    AND   INDIANA    AND    OHIO 
AND   MICHIGAN. 

HV    MR.   GRAHAM. 

Mr.    Chairman  and  Gentlemen  of  this  Society: 

Under  authority  of  the  general  assembly  last  summer  I  was 
authorized  by  the  governor  to  investigate  the  boundary  question 
between  Ohio  and  Indiana,  and  Ohio  and  Michigan,  the  line  being 
in   dispute.     I  have  for  ten  years  been  gathering  the  material  on 
that  question  and  have  it  collated,  and  it  was  simply  necessar}* 
to  write  it  out  and  add  to  it  the  original  charts  and  maps.     In  ad- 
dition to  that  Dr.  Mendenhall,  of  the  U.  S.  Coast  Survey ,  sent  two 
of  his  assistants  who  made  astronomical  observations  and  found 
it  to  be  an  incorrect  meridian  line.     I  hardly  know  what  you  want 
to  know  about  that  line,  except  to  describe  it  as  it  is,  and  then  an- 
swer such   questions   as   may  occur  to  you.     I  cannot  go  into  it 
technically,  for  lack  of  time,  and  have  not  studied  that  part  of 
this  question  enough;  and  further  I  have  just  come  back,  as  some 
of  you  know,  from  the  sanitarium  trying  to  recover  from  the 
grippe.     1  can  best  illustrate  what  I  have  to  say  by  diagrams  on 
the  blackboard,  then  take  up  the  salient  points  of  the  law  which 
established  the  boundaries.     The  observations  made  by  Mr.  Men- 
denhall are  here,  apd  if  any  of  you  wish  to  take  these  and  figure 
out  how  far  the  line  is  incorrect  from  a  true  meridian  line,  it  will 
be  easy  for  you  to  do  that.     These  plats  I  make  will  not  be  very 
accurate  but  I  can  give  you  the  correct  idea,  I  think*     The  law 
of  the  northwest  territory,  passed  by  Congress  in  1784,  divided 
the   territory  of  the  northwest  into  three  states,  afterwards  into 
^\^  states, — that  is,  it  was  to  be  divided  into  three  states.     Begin- 
ning at  the  Mississippi  river,  the  western  boundary  of  one  state, 
to  the  Wabash  river  and  running  north  from  Vincennes;  and  be- 
ginning  at  the  mouth  of   the  Miami  river  and  running  north  to 
the  territorial  line.     There  was  to  be  an  eastern  state,  a  middle 
state  and  a  western  stale.     No  names  were  given  to  these  states. 
The  law  provided  also  that  if  in  the  future  it  was  seen  to  be  best 
to  subdivide  these  three  states  they  might  create  two  states  ad- 
ditional   in    the    territorv  north   of  a  line   drawn  east  and  west 
through    the    southern    extremity  of  Lake  Michigan.     The  law 
does  not  say  that  the  territory  north  of  this  line  shall  be  a  state, 
but  ///  the  territory  north  of  that  line  there  may  be  a  state.     The 
Ordinance  provided  that  tlie  first  state  should  be  bounded  on  the 
west   by   the    Mississippi    river,   the  second  one  following  the 
Wabash  river  from  its  mouth  to  Post  Vincennes.     It  does  not 
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any  cardinal  point  in  Vincennes,  hence  it  is  a  difllcult  point  to 
w  where  ihat  line  started.  The  presumption  is  that  it  was  on 
bank,  of  the  river,  or  at  least  not  farther  west  than  the  middle 
the  river,  and  north  to  Lake  Michigan.  Then  the  next 
e  should  be  bounded  by  that  line,  the  Ohio  river,  and  a 
starting  from  the  mouth  of  the  Miami  river  and  running 
:   north  to  the  territorial  linu.     Thest?  words  occur  in  everj' 

of  Congress  passed  regarding  ihal  line,  that  it  shall  start 
m  the  mouih  of  the  Miami  river  and  run  due  north  to  the 
rilorial  line.     Afterwards  the  laws  begin  to  say  that  it  shall 

a  meridian  Hue  that  starts  at  the  mouth  of  the  Miami 
rer.  As  1  understand  it  a  meridian  line  is  nothing  but  a 
raight  line.  The  constitution  of  Ohio,  which  was  aeknowl- 
Iged  by  Congress,  states  that  this  line  shall  be  a  meridian 
ne  beginning  at  the  mouth  of  the  Miami  river  and  running 
orth  to  the  territorial  line.  Ohio  was  admitted  in  1S03,  and 
w  act  of  Congress  that  provided  for  admission  was  passed 
1  .\pri].  1802.  Indiana  territory  was  created  in  1801  or  1802, 
\t  slate  was  admitted  in  1811.  Congress,  when  it  admitted 
ntliana,  fixed  the  eastern  boundary  as  a  meridian  line — that 
'  the  exact  words  in  the  act  of  Congress— the  meridian  line 
'hich  forms  the  western  boundary  of  Ohio.  The  constitution 
(Indiana,  passed  by  her  own  convention  in  iSii,  states  Ihat 
W  eastern  boundary  of  the  stale  shall  be  the  meridian  line 
'hjch  forms  the  western  boundary  of  Ohio.  Thai  line  was 
iver  surveyed  and  was  never  market!,  and  this  point  comes 
*0  dispute  immediately; — is  the  present  boundary  on  that 
vridian  hne  ?  Indiana  says  now  that  the  line,  as  II  exists 
"day,  has  been  there  a  hundred  yt^i^'S)  -ind  that  you  cannot 
innge  it.  Lieutenant  Merril,  late  of  the  United  Slates  En- 
loeers  office  at  Cincinnati,  in  letters  to  me  prior  to  his  death, 
ud  he  understood  that  if  the  boundary  was  once  fixed  (right 
f  Wrong)  no  act  of  Congress  or  of  a  slate  legislature  could 
■wtigc  it.  The  officers  of  Washmgton  do  not  agree  with 
Wt,  and  cite  the  fact  that  the  United  States  government  has 
Ken  changed  its  boundary  and  stale  boundaries  have  been 
hanged.  Just  after  Wayne's  campaign  of  1794  a  treaty  was 
•"■dc  with  the  Indians  which  ran  a  line  up  lo  Cuyahoga  river 
'  old  Fort  Laurens,  then  south-westerly  to  Fort  Loiamie, 
•cncc  north-west  to  Fort  Recovery,  and  thence  almost  south 
'  the  Ohio  river.  North  of  this  line  was  all  Indian  Terri- 
fy, while  east  and  south  of   this  line   ihe  country    was  open 

settlement.  Congress  passed  a  law  shortly  after  that,  for 
*   purpose  of  civil   government,  that   the  portion  of   the  ler- 
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ritory  east  of  a  line  traced  on  this  treaty  line  to  Fort  Recov- 
ery, and  thence  straight  north,  should  be  the  division  line  be- 
tween the  eastern  portion  of  the  north-west  territory  and  the 
western  portion,  a  civil  division.  That  line  was  never  sur- 
veyed. It  was  accepted  as  a  civil  division  line  for  govern- 
mental purposes,  and  Cincinnati  was  made  the  seat  of  gov- 
ernment, of  the  eastern  division. 

When  Ohio  was  admitted  to  the  Union,  or  when  Congress 
passed  the  act  that  admitted  Ohio  to  the  Union,  the  boundar}^ 
on  the  east  was  fixed  on  the  Pennsylvania  line,  and  down  to 
the  Ohio  river;  then  from  the  Ohio  river,  due  tiorth  Jrom  tk 
mouth  of  the  Miayni  river ^  to  the  British  possessions  or  to  the 
line  Congress  had  established  on  the  north,  and  then  follow- 
ing the  territorial  line  of  Lake  Erie.  That  should  be  the 
northern  boundary.  The  state  was  not  named  then,  but  in 
framing  the  constitution  it  was  called  Ohio.  The  old  laws  do 
not  call  it  Ohio.  That  line  remained  practically  undisputed 
until  1837.  In  181 1  Indiana  was  admitted  as  a  state,  and  re- 
affirmed that  her  eastern  boundary  should  be  a  meridian  line 
starting  at  the  mouth  of  the  Miami  river.  In  1837  some 
doubts  existed  as  to  where  that  line  began.  Those  who  live 
in  the  southern  part  of  the  state,  or  who  have  been  at  the 
mouth  of  the  Miami  river,  know  that  it  is  more  than  a  mile 
from  where  it  was  a  hundred  years  ago;  it  originally  des- 
cribed a  turn,  making  a  great  bend  that  was  afterwards  cut 
off.  Like  all  rivers,  it  is  constantly  washing  away,  hence  the 
mouth  of  the  river  is  now  considerably  down  the  Ohio  river 
from  where  it  was  a  hundred  years  age.  If  the  boundary 
line  is  to  start  from  the  mouth  of  the  Miami  river,  it  will  be 
a  fluctuating  boundary  line  just  as  long  as  that  river  goes  up 
and  down  the  Ohio  river.  In  1837  a  resolution  was  intro- 
duced into  the  Ohio  Asssmbly  and  into  the  Indiana  Assembly 
asking  for  the  appointment  of  a  commission,  one  from  each 
state,  and  authorizing  the  appointment  of  surveyors  to  ascer- 
tain where  that  line  began.  Mr.  Matson,  representing  Ohio, 
and  the  Indiana  Commissioner  met  at  Lawrenceberg,  just  be- 
low the  outlet  of  the  Miami  river,  and  there  appointed  sur- 
veyors, who  started  with  what  knowledge  they  could  obtain 
and  made  a  survey  from  the  middle  ot  the  river  out  to  the 
bank,  and  there  established  a  post,  and  then  ran  north  from 
that  to  where  the  road  crosses  the  boundary  from  Elizabeth- 
town  to  Lawrenceberg.  There  they  made  another  point  and 
there  put  up  a  stone  post  eight  feet  high  with  about  an  8-foot 
base,  sunk    about   four   feet   in  the  ground  and  running  up  t(j 
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a  point.  They  put  suitable  marks  on  it  stating  it  was  on  the 
meridian  line  beginning  at  the  mouth  of  the  Miami  river  and 
on  the  boundary  between  the  states.  They  marked  it  proper- 
ly, placing  the  date,  1837,  on  it.  They  also  put  one  on  the 
right  bank  of  the  mouth  of  the  Miami  river,  and  then  des- 
cribed how  many  chains  and  links  it  was  from  the  centre  of 
the  river  to  the  monument,  and  that  it  was  directly  south 
from  the  other.  They  made  these  two  points  as  beginning 
points  on  the  line  between  Ohio  and  Indiana.  When  the 
bridge  was  built  crossing  the  Ohio  river  afterwards,  the  work- 
men discovered  this  stone  buried  under  about  fifteen  feet  of 
river  debris,  and  perhaps  one  hundred  feet  down  from  where 
it  was  supposed  to  be.  It  had  been  undermined  and  gradual- 
ly pushed  out  by  the  river.  They  found  it  under  fifteen  or 
twenty  feet  of  deposits  and  left  it  there.  We  don't  know 
where  it  is  now.  The  stone  post  that  stands  on  the  Law- 
renceberg  road,  on  the  right  bank  of  the  canal,  is  there  yet, 
and  when  Mr.  Putnam  went  to  examine  it,  he  found  it  cov- 
ered an  inch  or  an  inch  and  one-half  thick  with  circus  post- 
ers. They  took  some  off  and  found  the  date  1837,  and  sup- 
posed it  was  the  post  I  referred  to.  They  made  it  as  one  of 
the  base  stations,  then  another  at  Union  City,  and  another  at 
Butler.  They  state  that  if  a  line  was  run  due  north  from 
this  post  it  would  run  considerably  west  and  take  in  quite  a 
little  strip  of  Indiana,  nearly  100  square  miles,  running  any 
where  from  a  rod  wide  to  nearly  two  miles  wide.  If  you 
care  to  have  the  report  read  I  will  read  that  to  get  the  exact 
figures.  Also  if  you  care  to  take  the  report  and  the  obser- 
vations then  made,  you  can  do  so.  That  is  all  that  has  ever 
been  done  on  that  line.  It  is  a  zig-zag  line.  People  living 
along  the  line  don't  know  where  it  is  half  the  time.  An  ex- 
amination of  the  land  surveys,  and  also  of  the  farm  lands, 
shows  that  many  of  these  men  are  ronstantly  in  court  with 
the  officials  of  Ohio  and  Indiana,  claiming  they  are  taxed  un- 
lawfully, and  many  of  them  are  paying  taxes  in  both  states 
on  the  same  piece  of  property.  It  is  the  same  way  on  the 
Michigan  line.  I  have  a  letter  from  a  farmer  who  states  that 
he  has  for  twenty  years  disputed  with  the  authorities  of 
Michigan,  and  that  they  have  compelled  him  to  pay  taxes  in 
both  states.  In  regard  to  the  surveys  of  the  Ohio  and  In- 
diana line: — In  1795  a  land  law  was  passed  which  provided 
for  the  survey  of  the  United  States  lands  into  townships  six 
miles  square.  This  survey  began  from  the  point  on  the  Ohio 
river   where   the    Pennsylvania   line  crosses  it.     The  law  pro- 
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vided  that  every  seven  ranges  should  be  returned  to  the 
treasury,  and  certain  portions  sold  for  the  benefit  of  the  United 
States,  and  certain  portions  for  the  benefit  of  the  states.  The 
ranges  were  to  be  numbered  from  the  east  to  the  west,  and 
the  townships  numbered  north  from  the  .Ohio  river.  They 
only  surveyed  seven  of  these  ranges,  and  of  these  only  the 
exterior  boundaries.  They  did  not  survey  them  into  sections. 
The  Indian  war  broke  out  and  they  were  obliged  to  give 
it  up.  The  people  who  settled  at  Marietta  secured  a  tract 
of  land  on  the  Ohio  river  and  surveyed  theirs  upon  the 
same  plan,  making  the  Ohio  river  the  base,  and  making  the 
townships  six  miles  square.  In  1885  I  wrote,  at  the  request 
of  General  Robinson,  then  secretary  of  state,  a  full  account  of 
the  land  system  of  the  State  of  Ohio  and  the  survey  system. 
I  found  on  investigating  this  portion,  that  the  Yankees,  in 
their  transactions,  had  carried  out  their  true  Yankee  spirit 
to  the  letter.  Congress  allowed  them  to  survey  this  land 
and  gave  them  100,000  acres,  and  also  provided  that  they 
could  buy  so  many  acres  of  land — about  1,500,000  acres. 
They  surveyed  at  that  time  with  a  compass,  and  I  shall 
describe  a  little  further  about  some  compass  work  north  of 
the  Ohio  river.  These  old  fellows  knew  that  the  needle 
varied  east  and  west.  There  is  not  a  perfectly  straight  line 
as  far  as  I  have  been  able  to  tind  in  any  of  these  land  sur- 
veys that  were  run  by  the  needle.  It  will  vary  one  way  or 
the  other.  You  can  see  if  it  varied  east,  the  old  fellows  lost 
land  ;  but  if  it  varied  to  the  west,  they  gained  it.  In  1818, 
to  try  to  settle  some  of  the  land  disputes  in  this  part  of 
Ohio,  the  United  States  government  ran  a  correctional  line 
about  the  i8th  meridian  straight  through  to  Lake  Erie. 
When  they  came  to  measure  from  that  line  to  the  Ohio 
Company's  purchase,  they  found  that  these  Yankees  were 
very  careful  that  the  needle  went  to  the  left,  and  there  is 
not  the  slightest  doubt  but  that  they  got  more  land  than  they 
were  legally  entitled  to.  West  of  the  Scioto  river  comes 
the  Virginia  Military  District.  West  of  that  the  two  Miamis 
and  Symmes'  purchase.  The  same  error  was  found  after- 
wards in  investigation  of  Symmes'  titles. 

In  1798  Mr.  Edward  TitHn  was  the  Surveyor  General, 
and  located  at  Chillicothe.  He  sent  a  surveyor  to  survey 
the  land  between  the  west  boundary  of  Ohio,  Symme's  pur- 
chase, and  the  Miami  river.  For  some  reason — I  don't 
know  why,  and  I  have  never  been  able  to  find  out, — instead 
of  making   the  Ohio  river  their  base  line  and  surveying  north, 
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:hey  made  the  old  Indian  boundary  line  the  base  line  and 
surveyed  east  to  the  Symmes'  purchase  and  the  Great 
Miami,  and  numbered  their  ranges  from  north  to  south  in- 
stead of  from  east  to  west,  as  they  had  done  heretofore. 
When  they  had  come  to  the  Ohio  boundary  line  they  mere- 
y  surveyed  it,  and  marked  it  in  the  surveys  as  the  first 
'neridian  line.  They  knew  it  would  be  the  boundary  line 
Detween  the  tiastern  division  of  the  territory,  and  the  terri- 
ory  west.  They  surveyed  the  United  States  sections  east 
md  west  of  that.  They  were  entitled  to  survey  under  Wayne's 
reaty  with  the  Indians,  up  to  where  the  Indian  boundary 
ine  crossed.  They  could  not  survey  any  further  north  than 
hat,  and  that  has  never  been  surveyed  as  a  boundary.  It 
las  simply  been  surveyed  by  the  United  States  surveyors 
IS  a  base  line.  The  United  States  surveyors,  when  they 
:ame  to  run  their  line,  used  that  as  a  base  line  running  both 
kvays,  but  they  did  noc  use  it  as  a  dividing  line  between 
:he  states.  In  1817  there  was  some  dispute  as  to  this 
boundary,  and  Congress  authorized  the  Land  Commission- 
er to  have  a  survey  made  north  from  the  point  where  the 
[ndian  line  crossed  the  meridian  line,  and  Mr.  Tiffin  em- 
ployed William  Harris,  who  ran  that  line  beginning  at  a 
point  89  miles  north  of  the  mouth  of  the  Miami  river. 
He  surveyed  north  until  he  came  to  the  line  running  trom 
he  southern  extremity  of  Lake  Michigan  to  Lake  Erie. 
He  states  in  his  letter  -  and  I  have  a  copy  of  his  survey — 
hat  he  surveyed  that  under  a  great  many  difficulties. 
Sometimes  they  had  trouble  with  the  Indians  ;  sometimes 
hey  were  obliged  to  send  their  horses  with  implements  and 
iupplies  around  the  swamps.  His  letter  states  that  his  sur- 
vey is  not,  in  his  opinion,  correct;  and  that  he  will  have  to 
un  the  line  again  ;  but  I  cannot  find  that  he  did  so.  His 
iurvey  has  been  accepted  as  the  boundary,  and  in  that  con- 
lition  the   line   remains  to-day. 

The  only  thing  that  can  be  done  is  to  do  as  we  did 
vith  Pennsylvania — appoint  a  joint  commission  to  determine 
vhere  that  line  is,  or  where  it  should  be,  and  mark  it  pro- 
>erly.  That  is,  in  a  nut-shell,  a  rough  outline  of  that  line 
)etween  Ohio  and  Indiana,  ar^d  before  we  go  into  the  Michi- 
gan question,  I  will  stop  and  ask  if  there  is  anything  I  have 
)mitted  that   you   would    like    to  know. 

The  President — Gentlemen,  any  member  of  the  Society  who 
nay  wish  to  ask  a  question  of  Mr.  Graham  may  do  t,o. 
[t   might   be   of   interest    to   some   of   us   to   learn    what    field 
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work    has    been    done   and   referred   to   in   the   report   which 
he    spoke  of. 

Mr.  Arnett — I  would  like  to  ask  if  the  line  was  ever 
run   and    marked. 

Mr.   Graham — No,  it  was  never  properly  run  and  marked. 

Mr.    Arnett — It    was   to  run    diie  north. 

Mr.  Graham — Yes,  sir.  The  law  originally  says  it  shall 
run  due  north  from  the  mouth  of  the  Miami  river.  That 
was   never   surveyed   from    the    Miami    river   north. 

Mr.   Arnett — And   there  never  was  any  line  run  or  marked? 

Mr.  Graham — No,  sir,  there  was  a  line  run  from  where 
the  treaty  line  crosses  the  meridian  line  north  to  the  Michi- 
gan line,  as  I  said  a  while  ago,  by  Mr.  Harris  in  1817,  but 
his  letters  state  he  had  made  some  mistakes  and  would  have 
to  run  it  over.  The  boundary  line  between  the  states  to-day 
is   not   a  straight   line. 

Mr.   Arnett — If  it  is  a  meridian  line  it  ought  to  be  straight. 

Mr.  Graham — Yes.  If  you  follow  the  ordinance  that  pro- 
vided for  the  provision  of  the  territory  into  three  states  you 
must  make  that  line  a  meridian  line.  The  constitution  of 
Ohio  sa3-s  that  it  shall  be  a  meridian  line,  and  the  constitu- 
tion  of  Indiana  says  it   shall  be   a  meridian  line. 

Mr.  Arnett — Well,  run  a  meridian  line  then. 

Mr.   Graham — That   is   the   point  to  be  decided. 

Mr.  Davisson — Did  I  understand  you  to  say  that  the  line 
from  the  mouth  of  the  Miami  river  north  to  that  first  dot  there 
had   never   been   surveyed,   that   is   to  Fort   Recovery  ? 

Mr.  Graham — That  is  the  old  Indian  boundary  line,  and 
was    used    a    short    time    only    as  a    civil    division    line. 

Mr.  Davisson  — I  know,  but  it  was  surveyed  by  the  gov- 
ernment   survevors. 

Mr.   Graham — No,    it    was    not    a    goverment    survey- 
Mr.  Davisson — I    mean    the    present    line  ? 

Mr.  Graham — Yes,  sir,  this  was  made  by  the  United 
States  surveyors  who  began  in  179S  '^nd  finished  about  1801. 
but  they  didn't  survey  that  line  at  all.  They  surve)'ed  the 
to;vnships  east  and  west  of  it  and  made  that  line  the  divid- 
ing line  between  the  townships. 

Mr.  Davisson — They  surely  must  have  surveyed  that  line, 
because  they  located  corners. 

Mr.    Graham — That    is    true.     They   surveyed   it   just  as 
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they  surveyed  every  one  of  these  township  lines.  They  did 
not  survey  it  as  a  boundary  line,  they  surveyed  it  as  a  town-- 
sAip  line.  They  say  in  their  report  that  this  is  to  be  the 
boundary  line  between  the  states.  They  knew  that,  but  they 
did  not  survey  it  as  a  boundary  line.'  So  that  as  a  boundary 
line  from  this  point  to  that  point  it  has  never  been  run. 

Mr.  Davisson — They  seem  to  describe  it  in  their  own  plats 
as  a  boundary  line. 

Mr.  Graham — They  refer  to  it  as  a  boundary  line,  but 
they  did  not  survey  it  as  such.  If  they  had  they  would  have 
established  their  meridian  properly  here.  Their  report  shows 
that  they  surveyed  this  line  just  the  same  as  they  surveyed 
other  township  lines.  They  knew  that  it  would  be  the 
boundary  line  between  the  states,  but  they  did  not  survey  it 
as  such.  They  surveyed  the  townships  up  to  it,  of  course,  and 
surveyed  the  exterior  part  of  the  townships. 

A  member — From  the  mouth  of  the  Miami  river  is  that 
a  magnetic  line,  a  true  north  line  ? 

Mr.    Graham — ^It  is  not  a  true  north  line. 

A  Member — Did  they  attempt  to  make  it  a  true  north 
line  } 

Mr.  Graham — They  attempted  it,  but  they  surveyed  with 
a  compass,  and,  as  I  said  a  while  ago,  I  have  never  yet  seen 
an  absolutely  true  meridian  line  run  with  a  compass.  Sur- 
veyors tell  me,  in  the  different  parts  of  the  state,  that  it  is 
a  very  common  thing  in  surveying  land  to  find  little  jogs 
in    the  lines. 

A  Member — Did  you  ever  see  a  straight  line,  run  by  the 
compass,  that  was  five  miles  long  ? 

Mr.  Graham — I  have  never  yet,  in  the  examination  of 
the  land  system  of  Ohio,  found  an  absolute  meridian  line  run 
by  the  needle.  If  there  are  any  I  would  be  very  glad  to 
know  where  they  are. 

Mr.  Davisson— Do  you  think  it  probable  that  that  line  will 
ever  be  changed  ? 

Mr.  Graham — 1  cannot  tell.  I  have  talked  to  men  who 
claim  to  be  good  constitutional  lawyers,  and  have  asked  them 
that  question.  A  lawyer  from  Lancaster  asked  me  about  this 
cjuestion,  and  I  said  to  him  that  the  law  of  Ohio  and  the  law  of 
Indiana  and  the  laws  of  the  United  States  required  a  meridian 
line.  I  said  it  is  not  a  meridian  line,  there  are  a  hundred  square 
miles  of  Ohio  over  in  Indiana.     Now,  I  said  to  him,  Indiana 
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comes  in  and  says  you  cannot  change  the  line  now,  it  has  been 
there  one  hundred  years.  Well,  said  he,  it  can  be  changed,  and 
we  have  a  right   to  change  it,  and  a  right   to  that  territory. 

There,  now,  are  the  two  sides  of  the  question  before  you. 

I  will  now  take  up  the  northern  boundary  and  explain  that  a 
litttle.     The  act  of  Congress  that  provided  for  the  east  and  west 
line  through  the  southern  extremity  of  Lake  Michigan  provided 
that,  from  a  point  on  the  southern  extremity  of  Lake  Michigan, 
a  line  should  be  run  due  east  and  west  reaching  from  the  Missis- 
sippi river  until  it  intersected  Lake  Erie,  thence  to  the  boundary 
line  between  the  United  States  and  the  British   possessions  in 
Lake  Erie,  and  from  thence  to  the  Pennsylvania  line,  that  line  to 
be  the  dividing  line  between  the  states;  and  in  the  portion  north 
uf  this  line  two  states  could  be  created.     The  maps  of  1788,  and 
even  as  late  as  1805,  show  that  if  you  run  a  line  straight  from 
the  southern  extremity  of  Lake  Michigan  east  you  would  run 
into  the  Deiroit  strait,  entirely  north  of  Lake  Erie.     That  map 
was  before  the  committee  of   Congress  when  they  made  that 
division,  and  the  line  was  drawn  supposing  it  would  run  from  the 
southern  extremity  of    Lake  Michigan  into  the  Detroit  straits, 
and  there  strike  the  division  line  between  the  United  States  and 
the   British    possessions.     It    was  accepted  as  such  and  nothing 
said    about    it.     In    1802,    when    the    constitution  of    Ohio  was 
framed,  and  while  they  were  deliberating  about  the  north  bound- 
ary at  Chillii  othe,  an  Indian  trader  came  in  and  mentioned  to 
one  or  two  of  the  representatives,  that  the  true  southern  point  of 
Lake    Michigan   was  a  good  many  degrees  further  south  than 
laid  down  on  these  maps,  and  that  if  they  ran  a  line  from  tht 
southern  extremity  of    Lake   Michigan  east  they   would   strike 
just  about  the  mouth  of  the   Mauniec  river.     That  set  our  old 
Buckeye  progenitors  thinking.     They  wanted  the  mouth  of  that 
river,  and  in  fixing  the  north  boundary  of  Ohio  they  stipulated 
that  in  case  this  line  did  not  intersect  Lake  Erie  on  the  boundary 
line  north  of  the  outlet  of  the  Maumee  River,  it  shall  run  north- 
easterly   until    it    strikes   the  north  cape  of  the    Maumee  bay. 
Tney  also  stipulated  that  the  line  should  have  the  assent  of  Con- 
gress.    When  the  constitution  of  Ohio  came  before  Congress  in 
January,  1803,  it  was  referred  to  a  committee.     That  committet 
in    niuking  its  report  to  Congress   stated  that  this  question,  that 
had  been  sprung  in  the  constitution  of  Ohio,  was  not  submitted 
to   them  separately^  and,  consequently,  they  would  not  make  any 
report  on  it;  but  they  advised  that  the  constitution  be  accepted. 
Congress  accepted  the  constitution  of  Ohio  with  the  boundaries 
detined  in  the  constitution.     Consequently  the   people  of  Ohio 
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Merit  of  Congress.  If  you  will  read  the  debates  of  Congress 
Bni  will  find  some  pretty  heavy  debaiiiig,  by  such  men  as  Thorn- 
B'£win;^,  as  to  what  fs  an  asscnl  of  Congress.  Ewing  claimed 
■at  the  acceptance*  was  an  assent  and  that  they  could  not  get 
H|  of  it.  Also  the  Ohio  people  contended  thai  the  act  of  Con- 
^Kss  fixing  that  unginal  cast  and  west  line  was  done  under  a 
^■apprehension  of  the  fads  of  the  cise.  and  that  if  a  line  was 
Bp  due  east  from  the  southern  extremity  of  Lake  Michigan  it 
Ruld  not  strike  the  territorial  line  in  Lake  Krie  at  all,  and 
Eprefore  it  was  an  impossible  line.  They  said  it  should  inter- 
^K  Lake  Erie  and  the  territorial  line,  and  then  lo  ihe  Pennsyl- 
Hltu  line.  You  may  take  a  map  and  draw  a  straight  line  east 
Hn  the  southern  extremity  of  Lake  Michigan  and  you  will  run 
Bough  the  Sandusky  bay  and  cut  off  a  lot  of  Ohio.  The  Ohio 
^■mber.'i  of  Congress  also  contended  that  it  waa  not  intended 
^■t  a  line  should  be  run  leaving  this  part  of  Ohio  belonging  lo 
Kchigan  or  Canada.  They  had  these  two  reasons  to  support 
Bir  theory,  Michigan  contended  thai  the  line  should  follow  the 
Bd  cast  and  wesi  line  to  Lake  Erie  and  then  noitli  lo  the  bound- 
fc-,  and  that  no  act  of  Congress  could  change  ihe  ordinance  of 
nS?-  When  Congress,  in  1805,  created  ihe  territory  of  Michi- 
nn,  she  fixed  the  line  upon  the  *'  Fulton  "  line,  and  hence  over- 
■pped  Ohio's  claims.  When  Michigan  came  to  be  admitled  in 
Iu7  *he  made  a  vigorous  argument  that  Congress  had  estab- 
^Eefl  her  southern  line  on  the  Fulton  line,  and  that  it  would  have 
^Bstand.  The  question  was  submitted  lo  General  Butler,  the 
^prney-general  of  the  United  Stales,  who  reported  to  the  presi- 
^pit  that  the  claim  of  Michigan  was  a  good  one,  but  he  also 
nted  thiit  it  was  not  advisable  for  Congress  to  insist  u|>on  that. 
Bwre  18  a  copy  of  a  map  made  in  171S  showing  the  Harris  line 
Hhh  Fort  Recovery  norlli,  and  showing  the  Harris  line  from  the 
^fethern  extremity  of  Lake  Michigan  running  norlh-caslcrly  to 
^B  Maumee  bay,  and  also  showing  the  survey  of  John  Fulton, 
^Bning  east  and  coming  mto  Lake  Erie  south  from  the  Maumee 
^Kr.  The  line  run  by  Fulton  left  the  moulh  of  the  Maumee  in 
^■bhigan.  The  Fulton  line  was  run  m  1817.  Lewis  Gass,  gov- 
^kr  of  the  territory  of  Michigan,  induced  the  land  oHice  to  run 
B  Fulton  line.  In  :  837,  when  Michigan  was  admitted  as  a 
^■e,  Uiat  question  came  up,  when  we  had  no  little  trouble  with 
B^igun  and  came  so  near  having  a  war.  If  you  will  look  at 
B  correspondence  you  will  see  that  Governor  Lucas  never  said 
KVthing  about  this  being  the  line  of  survey.  He  would  always 
K  a  line  from  the  soulhern  tsxtremity  of  Lake  Michigan  to  the 
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southern  point  of  the  Maumee  cape.     There  is  a  stone  post  there 
now  showing  where  it  terminates.     Ohio  appointed  three  com- 
missioners to  survey  the  line  from   the  Indiana  line  eastward. 
When  they  had  surveyed  about  28  or  30  miles  they  were  arrest- 
ed by  the  authorities  in  Michigan.     Part  of  them  escaped  and 
part  of  them   were  taken  up  by  the  authorities.     It  was  only  by 
the  interference  of  President  Jackson  that  a  war  was  prevented. 
Ohio  called  out  her  troops,  appropriated  $300,000,  and  prepared 
to  go  to  work.     Jackson  appointed  a  commission  who  came  out 
here   and  counseled  peace.     In  their  negotiations  they  proposed 
to  each  Governor  that   all  hostilities  should   cease,  that  this  line 
should  be  surveyed  undisturbed,  and  the  question  be  submitted 
to  Congress  for  settlement.     Governor  Gass  of  Michigan  was  a 
beligerent  old  fellow.     Governor  Lucas  would  not  communicate 
with  him.     He  would  not  have  anything  to  do  with  the  territori- 
al legislature.     He  claimed  the  territory  had  nothing  to  do  with 
the  boundaries,  that  Congress  fixed  them  and  he  would  not  com- 
municate with  them  except  in  a  civil  way.     These  commissioners 
got  the  proceedings  slopped  and  the  surveyors  went  on  and  fin- 
ished the  Harris  line,  and  at  the  north  west  corner  of  the  state 
they  put  up  a  large  pile  of  stones  and  put  in  a  cedar  post  eight 
or  ten  feet  high.     On  one  side  they  marked  the  letter  "  O,"  on 
another  the  leiter  "  M,"  and  on  another  the  letter  "  I  ".     Then 
they  started  east,  and  at  certain  intervals  pkmted  posts  of  hard 
wood.     They  surveyed  the  line  as  a  boundary  line,  and  that  sur- 
vey was  accepted.      When  their  survey  was  sent  to  Washington 
and  the  question  came  up  in  the  Congress  of  the  United  States, 
as  you  all   know,  it   resulted   in    Michi<;an  l>eing  admitted  as  a 
state  with  the  Harris  line  as  a  boundary  line  between  Michigan 
and   Ohio.     To   propitiate   Michigan    they    gave   her   the  upper 
peninsula  which  she  did  not  want  then,  but  she  would  not  trade 
now  for  this  little  strip  of  territory  here.     Then  the  United  States 
land  otlice  sent  their  surveyors  and  surveyed  the  township  lines 
on  that  line.     If  you  take  up  a  map  of  Ohio,  a  large  one,  you  will 
see  that  on  this  IVIichigan  line  the  townships  do  not  coincide  with 
the  townships  in  Ohio.      You  will  lind  a  jog  in  the  line.     1  .asked 
the  Land  (Jtlice  in  Washington   why  that  was  done  when  they 
surveyed  the  townships, — how  did  it   happen  these  lines  did  not 
run    right   straight   through.     They  e\j>lained   it   by  saying   the 
base  line  in  Michiiran  differed  from  the  base  line  in  Ohio. 


The  United  States  surveyors,  in  surveying  the  land  north  and 
south  of  the  Harris  line,  marked  every  township  corner  with  a 
post.  That  line  has  been  surveyed  as  a  boundary  line  three  dif- 
ferent times,  and  stands  that  way  to-day.     So  there  cannot  be 
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iy  dispute  about  the  line  between  Ohio  and  Michigan,  except 
lat  it  ought  to  be  run  and  marked  with  stone  posts.  Many 
rmers  on  that  line  are  paying  taxes  in  both  states.  An  investi- 
ition  shows  that  the  old  fellows  who  settled  there,  when  they 
»und  one  of  these  posts  in  the  way,  simply  took  it  out  and 
ft  it  over.  They  did  the  same  thing  in  Michigan,  and  now  they 
e  in  trouble  paying  taxes  for  it. 

Mr.  Bo  wen — Did  these  fellows  come  from  Marietta? 

Mr.  Graham — Some  of  them  did.  Many  of  these  cedar  posts 
-  oak  posts  have  been  taken  out,  on  a  roadway  being  built  along 
le  line,  they  don't  know  exactly  whether  that  boundary  line  is 
I  the  middle  of  the  road  or  one  side  of  it,  or  whether  it  follows 
line  fence  or  not.  All  these  places  ought  to  be  marked  with 
one  posts.  1  have  a  report  at  the  State  House  between  Ohio 
id  Pennsylvania.  Pennsylvania  has  had  every  foot  of  her 
oundary  surveyed,  and  at  every  mile  a  stone  post  planted.  There 
a  severe  law  against  meddling  with  these  posts.  There  is  no 
ouble  about  the  Pennsylvania  and  Ohio  lines,  and  there  ought 
>  be  the  same  thing  here.  When  I  was  up  in  the  northern  part 
E  the  Virginia  Military  District  I  ran  across  this  fact.  Here  is  a 
)ugh  outline.  This  is  the  Miami  river,  this  is  the  Scioto  river, 
nd  here  is  the  Virginia  Military  District.  A  good  honest  old 
rerman  found  a  creek  coming  in  this  way.  He  examined  the 
iw  and  found  out  that  he  could  turn  the  creek  out  that  way.  He 
imply  dug  a  ditch  around  here  and  got  all  that  land.  He  is  a 
cod  old  dutchman,  too.  So  you  see  the  yankees  are  not  to 
lame  for  all  of  it. 

The  President — There  is  one  thing  I  would  like  to  say,  gentle- 
lan,  about  that  line  between  Ohio  and  Michigan.  What  Mr. 
jraham  has  said  is  true.  There  is  one  other  side  to  that  question, 
owever.  Up  in  Lucas  county,  Ohio,  so  tar  as  we  can  ascer- 
lin,  there  is  some  land  not  paying  any  taxes.  So  one  hand 
/ashes  the  other.  We  are  all  under  very  great  obligations  to 
dr.  Graham  for  his  very  instructive  talk  this  morning,  and  if  you 
I'ill  kindly  allow  the  secretary  to  take  such  portions  of  his  report 
s  relates  to  tlie  field  work  to  be  publislied  in  the  proceedings,  I 
ave  no  doubt  we  shall  all  find  it  verj'  valuable,  or  at  least  some 
irill  find  it  valuable,  and  it  will  be  placed  among  the  records  of 
•ur  society. 

Professor  Brown — I  would  like  to  ask  one  or  two  questions. 
Ar.  Graham  spoke  of  the  surveys  of  the  Ohio  company's  purchase 
nd  the  Western  Reserve.  Why  were  the  townships  cut  into 
mall  lots  ? 
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Mr.  Graham-^The  reason  the  land  was  divided  into  smaller 
lots  on  the  Western  Reserve  simply  lies  in  the  ingenuity  of  these 
people.  The  law  under  which  the  seven  range  land  was  surveyed 
provided  that  the  land  should  be  sold,  I  think,  at  S2  or  $2.50  per 
acre.  They  found  a  very  slow  sale  for  it.  It  had  to  be  paid  for 
in  coin.  Remember  this  Western  Reserve  was  private  property. 
They  surveyed  that  into  small  parts.  If  a  man  wanted  ten  acres 
he  could  get  it.  The  townships  were  five  miles  square  and  di- 
vided into  smaller  lots.  If  you  get  the  report  of  1885,  the  report 
that  I  wrote  for  General  Robinson,  I  think,  you  will  find  it  ex- 
plained there. 

Mr.  Bowen — The  United  States  military  district  was  fixed  by 
act  of  congress.      Didn't  that  provide  the  size  of  the  townships  ? 

Mr.  Graham— I  think  so. 

Mr.  Arnett — With  regard  to  this  line  between  Ohio  and 
Indiana,  if  the  government  of  the  United  States  has  fixed  it  as  a 
due  north  line,  and  the  government  of  Ohio  claims  a  due  north 
line,  and  the  government  of  Indiana  claims  a  due  north  line,  and 
the  line  has  not  been  run,  it  would  seem  as  if  these  two  states 
were  tenants  in  common  of  that  line  there,  and  it  would  have  to 
be  divided  as  in  the  case  of  two  heirs. 

Mr.  Dunn — I  move  a  vote  of  thanks  be  extended  to  Mr.  Gra- 
ham for  his  instructive  talk. 

A  Member — I  second  the  motion. 

Mr.  Bowen — I  move,  not  exactly  that  it  be  amended,  but  that 
in  addition,  in  consideration  of  Mr.  Graham's  mterestmg  talk  this 
morning  and  the  information  he  has  given  us,  I  think  he  is  en- 
titled to  something  more  than  that.  I  would  therefore  move  that 
in  addition  to  a  vote  of  thanks  Mr.  Graham  be  elected  an  honorary 
member  of  our  society. 

Mr.  Dunn — I  will  accept  that  as  an  amendment. 

The  question  coming  upon  the  motion  it  was  carried. 

Mr.  Graham — Gentlemen,  I  am  much  obliged  to  you  for  the 
honor.  I  did  not  expect  anything  of  the  kind,  and  if  I  had  the 
time  1  should  like  to  occupy  it  by  learning  a  little  more  about 
surveying.  In  regard  to  this  report  I  will  say  that  it  will  go  to 
the  governor,  and  I  think  will  be  sent  to  the  general  assembly, 
with  a  request  to  print  it  for  distribution.  I  think  each  of  you 
ought  to  have  a  copy.  If  it  is  not  printed  by  the  legislature,  the 
State  Historical  Society  will  take  steps  to  print  it  in  full,  and  you 
can  get  copies  of  them. 

Mr.  Burgess — There  is  just  one  little  matter  in  connectioQ  with 
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that  Western  Reserve  survey  that  I  want  to  show  these  gentle- 
men. 1  know  it  will  amuse  them  all.  This  is  the  Pennsylvania 
line,  (illustrating  on  the  black-board)  and  this  is  the  lake  shore. 
Here  is  the  Western  Reserve.  It  was  divided  into  five  mile  districts 
or  townships  by  the  surveyor.  They  commenced  running  their 
lines  on  the  Pennsylvania  line  and  placed  posts  along;  then  tak- 
in«^  these  lines  they  ran  north  by  the  magnetic  needle,  and  the 
result  of  it  was,  when  they  got  up  there  on  the  lake,  they  had 
sometimes  four,  sometimes  six,  and  sometimes  five;  but  they  ran 
the  whole  sixty  miles  straight  through  the  timber  by  the  magnetic 
needle  without  any  measurements  off  the  base  line. 

Mr.  Graham — It  is  the  same  way  with  the  townships  on  the 
Ohio  river. 

Mr.  Burgess — That  is  the  only  case  where  I  knew  land  lines 
to  be  run  sixty  or  seventy  miles  by  the  magnetic  needle. 


THE  ANNUAL  CHANGE  IN  THE  DECLINATION  OF 

THE  MAGNETIC  NEEDLE  — IS  IT  A 

CONSTANT  QUANTITY.^ 

E.  W.  DIMOCK,  DUPONT,  O. 

That  mysterious  property  in  nature  known  as  terrestrial 
magnetism  doubtless  has  its  origin  in  thermo-electric  currents 
moving  through  the  earth,  impelled  by  the  sun's  energy,  as  a 
positive  force.  And  when  the  amount  of  this  calorific  force  is 
measured,  and  it  is  remembered  that  every  part  of  the  earth's 
surface  below  the  polar  circles  must  successively  face  the  fiery 
orb  each  twenty-four  hours,  it  will  be  eas)'  to  consider  the  earth 
as  a  vast  battery  whose  thermal  currents  circulate  through  ocean 
and  mountain  with  their  ceaseless  flow,  and  whose  direction  will 
slightly  vary  in  accordance  with  the  change  in  the  sun's  apparent 
position.  This  direction  may  be  supposed  to  follow  the  earth's 
equatorial  circumference. 

The  known  tendency  of  the  magnetic  needle  to  take  a  posi- 
tion at  right  angles  to  an  electric  current  was  observed  soon  after 
Galvani  gave  his  discovery  to  the  world. 

Van  Oersted,  a  professor  of  natural  sciences  of  the  University 
of  Copenhagen,  by  the  construction  of  a  heliacal  ring,  showed 
that  the  passage  of  galvanic  currents  therein  tended  powerfully 
to  produce  polarity  in  the  circumscribed  body.      Ferruginous 
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and  other  substances  more  or  less  susceptible  to  magnetic  action, 
lying  in  or  near  the  track  of  thermal  force,  have,  in  process  of 
time,  their  molecules  arranged  in  magnetic  order,  so  that  it  was 
shrewdly  suspected  that  magnetism  so-called  is  only  a  resultant 
force,  that  it  cannot  appear  unless  evolved  by  electric  energy. 

The  early  discovery  of  the  magnetic  needle,  said  to  have  been 
by  the  Chinese  at  a  remote  period,  though  this  is  by  no  means 
certain,  furnished  an  aid  to  navigation  that  must  have  been  of 
great  utility.  Its  eccentricities  and  erratic  movements  were 
probably  entirely  unknown,  and  it  was  not  until  Columbus,  sail- 
ing continuously  in  a  westward  direction,  had  passed  the  Azores, 
that  its  deviation  was  perceived.  These  curious  abberrations 
have  been  observed  for  quite  a  lengthy  period,  and  as  long  ago 
as  1580,  at  Paris,  the  north  end  of  the  needle  was  observed  to  have 
its  extreme  eastern  declination,  being  iJj4  deg.  E.  It  now  retro- 
graded, moving  westerly  for  234  years,  until  the  magnetic  declina- 
tion was  22°  34'  W.,  its  maximum,  making  an  average  annual 
change  of  8.7'. 

At  London,  from  the  year  1662  to  1700,  the  annual  change 
was  15',  from  1700  to  1778,9.6';  from  1778  to  1815  3.7';  and 
from  181 5  to  1843,  2.8'. 

The  maximum  eastern  declination  in  this  country,  appears  to 
have  been  reached  in  about  1808,  since  when  the  movement  has 
been  westward. 

On  the  eastern  hemisphere,  it  appears,  from  the  foregoing 
data,  that  in  point  of  quantity  the  greatest  declination  is  west; 
that  the  needle  vibrates  through  an  arc  of  34^  to  35^;  that  the 
point  of  central  passage  through  this  arc  is  at  about  5^°  VV.,  from 
the  time  of  the  passage  of  which  the  needle  will  return  in  about 
234  years. 

Relative  to  the  annual  westward  movement  of  the  needle  in 
this  country,  some  interesting  data  were  published  as  lonjj  ago  as 
from  1840  to  1842,  by  Prof.  Loomis,  in  Silliman's  American  Jour- 
nal. These  related  chiefly  to  the  different  rates  of  motion,  at  dif- 
ferent localities  in  the  U.  S.,  and  a  table  of  these  observations  mav 
be  found  in  Gillespies  Sur.  P  205,  3rd.  Ed. 

As  a  reference,  that  may  perhaps  be  of  some  use  in  any  fur- 
ther investigation  of  this  subject,  the  writer  offers  the  following: 

In  1 821,  James  Riley,  a  deputy  surveyor  employed  in  the 
Surveys  of  Public  Lands  in  this  region  Lat.  41°  N.  Long.  84° 
18'  W.,  noted  in  his  Journal  the  variation  of  the  needle  at  4^  42' 
E.  Thirteen  years  later  a  resurv^y  was  made  of  a  portion  of  ter- 
ritory which  at  the  time  of  original  survey  was  left  undisturbed, 
it  then  being  an  Indian  Reservation.  By  his  record  after  13  yeaurs 
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had  elapsed  35'  less  declination  was  now  observed,  which  amount- 
ed to  about  2.7'  per  j^ear. 

In  1880,  the  result  of  a  series  of  observations  taken  by  the 
writer,  to  determine  the  magnetic  declination  gave  i^  7'  E  at  8 
o'clock  A.  M.,  which  amounts  to  a  mean  annual  change  since  1821 
of  about  3.6'. 

Various  observations  taken  during  the  last  ten  j^ears  appear 
to  indicate  an  accelarated  motion  since  that  time,  and  an  observa- 
tion of  Polaris  on  the  meridian,  had  Dec.  12,  1891,  gives  only  12' 
declination  east  of  the  true  meridian,  which  amounts  to  about  3.8' 
annual  westward  motion  since  1821. 

The  writer  has  nothing  further  to  offer  relative  to  this  subject, 
but  to  suggest,  first,  that  the  Ohio  Society  of  S.  &  C.  E.,  bj-  a  duly 
authorized  committee,  institute  a  series  of  observations  relating 
to  the  annual  rate  of  magnetic  declination,  covering  the  coming 
decade,  and  that  the  observations  be  tabulated,  showing,  ist 
name  of  observer,  2nd  latitude  and  longitude  of  localit}',  3rd  alti- 
tude above  sea  level,  4th  time  of  observation,  5lh  annual  rate  of 
motion.  To  these  reports  each  observer  should  be  solicited  to  add 
any  previous  notes  taken  in  his  former  observations,  giving  par- 
ticular attention  to  dates,  locality,  etc. 

We  are  occupying  our  humble  pLice  in  the  world's  history, 
at  a  time  when  the  line  of  no  variation  is  sweeping  across  our  pros- 
perous state  and  the  Society  will  point  with  pride  to  its  labors  in 
this  regard,  when  that  line  shall  have  passed  westward  of  the 
"mouth  of  the  great  Miami  river." 

The  superior  quality  of  the  excellent  transit  instruments  made 
by  Messrs  Gurley  and  other  reputable  makers,  affords  an  excell- 
ent opportunity  to  observe  the  passage  of  Polaris  across  the  mer- 
idian,  and  it  is  to  be  hoped  that  many  of  the  Society's  members  will 
contribute  the  result  of  their  observations.  Observers  should 
use  the  utmost  care  in  being  certain:  ist  that  the  line  of  of  collim- 
ation  is  parallel  with  the  line  passing  through  the  zeros,  2nd  that 
the  needle  is  correctly  centered,  3rd  that  there  is  no  local  attrac- 
tion to  interfere.  By  keeping  the  instrument  in  position  between 
6  A.  M.  and  6  p.  m.  the  diurnal  variation  may  be  noted  with  con- 
siderable accuracy. 

DISCUSSION. 

The  President. — You  have  heard  the  paper,  gentlemen.  Is 
there  any  discussion  on  it?  It  may  be  generally  known  and  it  may 
not,  therefore  I  speak  of  it,  that  the  United  States  Coast  Survey 
have  carried  on  a  series  of  investigations  in  the  matter  of  the  change 
of  direction  of  the  magnetic  needle  covering  the  longest  period 
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iot  which  it  is  known  that  any  records  have  been  kept,  and  cov- 
ering points  of  the  country  reaching  from  the  Atlantic  to  the 
Pacifiic,  1  think,  or  at  least  as  much  as  they  can  get.  They  have 
published  two  or  three  reports  on  that  subject,  and  they  are  val- 
uable, and  they  can  be  obtained  by  asking  the  department  for 
them.  There  is  another  point  which  suggests  itself  to  me  by  the 
reading  of  this  paper,  the  desirability  of  our  always  having  a  true 
northern  line.  If  the  county  commissioners  of  any  county  in  the 
State  of  Ohio,  or  I  think,    in  anj^  other  state,  will  make  applica- 
tion for  such  a  line  to  be  established,  agreeing  to  pay  simply  the 
expense  of  locating  the  line,  not  the  salarj^  of  the  men  sent  "there 
to  do  it,  but  his  expenses  while  at  that  point  and  the  expenses  of 
the  monuments  used  to  mark  the  line,  and  whatever  other  ex- 
penses may  arise  in  establishing  the  line,  the  United  States  Coast 
Survey  Department  will,  as  soon  as  possible,  I  persumc,  or  as  soon 
as  convenient,  send  on  a  man  to  do  that  work   with  instruments 
that  are  very  superior. 

In  Toledo  such  a  line  has  been  established.  It  so  happened,  for- 
tunately for  Lucas  county,  that  the  gentleman  who  established 
the  line  had  his  permanent  residence  in  Toledo,  or  at  least 
had  his  home  in  Toledo.  The  United  States  Coast  Survev 
men  have  no  j^ennanent  residence,  I  guess  ;  and  consequent- 
ly' all  the  o\|H'nse  to  Toledo  was  to  provide  him  with  car- 
riage hire  and  assistants  in  doing  the  work,  tiie  monuments 
and  cost  of  setting  tin*  same,  and  for  a  very  small  sum  we 
have  a  line  very  well  marked.  At  the  north  and  south  end  of 
the  line  there  is  a  granite  monument  four  or  five  feel  in  length 
set  in  concrete  two  or  tliree  feet  in  depth,  and  below  that  is 
a  boitle  the  centre  of  the  neck  of  which  is  set  on  the  exact 
point  so  that  if  the  surface  should  be  removed  the  points 
could  be  obtained  bv  taking  out  the  monument  and  con- 
crete. 

Mr.    Howen — Is   there   anvthiuix    in    the    bottle? 

The  President- -There  is  nothing  in  the  bottle.  There  is 
a  law  in  llie  State  of  Ohi(^»,  1  cannot  tell  vou  the  exact  re- 
quirenunls  of  it,  or  conditions,  but  the  commissioners  of  the 
count \  ari'  auiliori/.ed  to  have  the  count v  survevor  make 
rei»uLir  obNcrv  alions  of  ihe  chanjje  of  the  direction  of  the 
needK*  .md  publish  liie  same  in  the  newspaper,  the  count v 
paying  the  expenses.  It  comes  in  right  along  with  these 
suggestions  made  In  brother  Dimock,  and  I  therefore  speak 
of   it. 

Prof.    Brown     hi    regard  to   the   last    point  you   speak  of, 
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in    regard   to   the   commissioners   having   a   line  established,  I 
think    it   says   the  commissioners    may   do   so. 

The  President — They  may.  They  have  the  proper  authority. 

Prof.  Brown — They    may  but   they   won't. 

The  Chair — They  won't  unless  some  one  gets  after  them. 

A  Member — It  appears  to  me  the  requirements  of  that 
line,  a  meridian  line  as  specified  by  the  law,  requires  such 
fine  work  that  none  of  the  counties  are  prepared  to  make 
such  a  meridian  line,  and  for  that  reason  the  majority  of 
the  counties  have  no  such  line.  The  thought  you  have  sug- 
gested would  give  us  a  reliable  meridian  line  more  satis- 
factorv   than   could   otherwise   be   obtained. 

Mr.  Burgess — In  connection  with  that  subject,  I  would 
like  to  mention  to  the  members  that  Cuyahoga  Count}^  has 
two  Meridian  lines,  one  of  which  was  marked  out  under  the 
statute  of  the  State  of  Ohio  providing  for  it,  and  paid  for 
by  the  commissioners.  The  other  was  marked  by  the  Lake 
Survey,  and  it  is  well-known  to  the  gentlemen  engaged  in 
that  line  of  business  in  our  section  of  the  country  that  there 
is  a  difference  of  about  thirty  minutes  between  the  magne- 
tic variation  of  those  two  lines.  I  was  foolish  enough  to  carry 
a  transit  from  one  to  the  other,  to  satisify  myself  that  that 
was  so.  I  have  never  tried  to  see  whether  they  are  par- 
allel  or   not. 

The   President — Are   there   any   local    attractions   there? 

Mr.  Burgess — The  northern  one  of  them  is  along  the 
lake  shore,  and  the  main  tracks  of  the  Lake  Shore  rail- 
road pass  in  an  east  and  west  direction,  or  nearly  so,  and 
it  is  nearly  at  right  angles  to  the  tracks,  and  several  hun- 
dred   feet    distant,  I    don't  know    just    how    far. 

Mr.  Bowen — We  have  two  meridian  lines  in  this  count}^ 
as  they  have  in  Mr.  Burgess'  county,  the  one  established 
in  the  state  house  )Mrd  by  Colonel  Eads,  of  the  United 
States  Coast  Survey,  the  other  is  on  the  Infirmary  Farm, 
three  miles  south  of  the  city,  made  by  Professor  McFar- 
land.  With  our  lines  it  is  aboyt  the  same  as  with  Mr.  Bur- 
gess' lines.  I  have  never  been  able  to  make  the  two  lines 
correspond,     and    I    have   never    known    any   person   who   did. 

There  was  an  effort  made  at  one  time  to  make  one  line 
correspond  with  itself  at  least,  but  we  did'nt  succeed  in  do- 
ing that.  Mr.  Innis  will  remember  when,  I  believe,  there 
were  six  engineers,  with  six  different  instruments  and  each 
man   was   perfectly  wiliing   to   swear   by  his   own    instrument, 
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and  some  of  them  were  "brand"  new.  We  went  there  and  set 
the  instruments  up  in  detail,  one  after  the  other  and  noted 
the  bearings  witli  a  magnifying  glass  a?  closely  as  we  could,  and, 
if   I    am    not    mistaken,    there    was    60  minutes    difference. 

The  President — That  is,  the  total,  of  the  six  amounted 
to   a   degree? 

Mr.  Bowen — No,  sir;  some  instruments  varied  from  the 
other  instruments  fully  sixty  minutes,  a  full  degree.  Of  course 
most  of  them  were  two  or  three,  or  four  or  five,  or  perhaps 
ten  minutes  apart;  but  some  of  them  were  wide  apart,  even 
the  best  of  them.  So  we  did'nt  get  much  satisfaction  out  of 
it. 

The  President — So  you  don't  know  whether  it  was  the  line 
that  was  wrong,  or  the  instruments.^ 

Mr.  Bowen — No,  sir. 

Professor  Brown — Did  vou  take  the  instruments  to  the  other 
end  of  the  line  ? 

Mr.  Bowen — No,  sir. 

Professor  Brown — Professor  McFarland  has  told  me  about 
that  same  line.  He  took  three  transits  from  the  University, 
down  on  that  line,  and  he  could  get  no  two  to  agree  on 
the  south  line,  and  vvlien  he  moved  to  the  north  end  he 
got  two  sets  of  readings.  The  instrument  would  not  agree 
with  itself.  He  could  not  make  the  same  instrument  give 
the  same  result.  It  is  local  attraction.  That  is  the  way  he 
explained    it    to    me. 

Mr.  Burgess — 1  want  to  say  there  is  one  thing  I  do 
take  a  good  deal  of  satisfaction  in,  and  that  is  that  the 
instrument  makers  have  got  to  putting  their  needles  under 
their   levels.    I    wish    they    would    keep    them   there. 

Mr.  Sheldon — We  have  in  Medina  county  a  line  that, 
so  far  as  I  know,  is  all  right.  1  have  no  reason  to  dispute 
the  accuracy  of  the  line;  but  it  has  been  several  vears 
since  I  had  my  instrument  set  upon  it.  I  lost  all  faith  in  it 
because,  1  suppose,  of  local  attractions.  It  is  located  right  in  the 
town.  There  are  houses  all  along  the  street  and  board  side-w^alks, 
and  I  could  not  get  the  same  reading  at  two  points,  within  fifteen 
minutes,  the  last  time  I  tried.  I  think  it  is  local  attraction;  but  I 
don't  know  that  that  is  all  the  trouble.  I  would  like  to  know  what 
is  the  trouble.  I  have  ceased  to  pay  any  attention  to  it.  I  have 
not  changed  the  variation  of  my  instrument  for  four  or  five  years. 
I  am  giving  myself  away,  perhaps,  but  that  is  what  I  am  doing. 
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needle,  I  will  say  that  I  have  not  been  using  the  transit  at  all. 
I  have  been  depending  upon  the  magnetic  needle. 

I  bought  an  msirument  some  twenty  years  ago,  and  the  needle 
worked  so  nicely  that  I  could  run  a  mile  and  strike  a  corner  within 
a  foot  or  two.  About  a  year  ago  the  needle  got  out  of  whack 
and  I  took  it  to  an  instrument  maker  and  he  altered  it,  and  when 
I  took  the  instrument  back  I  noticed  that  the  variation  of  the 
needle  had  changed  about  40  minutes  to  the  west. 

The  President— If  I  may  be  permitted  to  say  further  in  re- 
gard to  the  line  I  referred  to  in  Toledo,  it  was  established  by  astron- 
omical observations,  covering  a  period,  of,  I  think,  at  least  ten  daysj 
or  perhaps  more,  or  ten  nights.  The  longitude  and  latitude  of  the 
points  were  fixed  and  observations  made  on  the  stars  by  one  of 
the  assistants,  or  sub-assistants,  engineers  of  the  Coast  Survey 
department,  and  when  the  work  was  completed,  he  said  he  was 
willing  to  affirm  that  the  line  was  within  an  infinitesimal  small 
quantity  of  being  correct.  That  is  that  it  was  absolutely  correct, 
you  might  say.  It  would  not  vary  according  to  his  idea,  more  than 
a  very  few  seconds. 

Mr.  Burgess — At  the  risk  of  repeating  matter  that  has  been 
before  the  association,  I  would  say  that  Mr.  Gurley  told  me  some 
years  ago  that  once,  in  his  history,  he  undertook  to  make  three  or  six 
needles,  and  make  them  alike  if  he  could.  And  his  mechanics  did 
their  best  to  make  the  number  of  needles  he  referred  to  exactly 
alike,  and  put  them  on  the  same  pivot,  and  even  then  the  variation 
was  perceptible. 

The  President — That  would  enforce  what  I  was  about  to  say 
in  regard  to  this  line.  It  would  seem  to  be  the  best  thing  to  first 
have  a  correct  line  established,  and  then  as  nearly  as  possible  as- 
certain the  difference  of  each  instrument.  Establish  and  fix  the 
variation  for  the  instrument  as  well  as  for  the  locality. 

Mr.  Strawn — With  this  discrepancy  that  we  find  in  instru- 
ments, if  it  is  in  instruments, — a  half  dozen  instruments — show- 
ing a  difference  of  a  degree,  the  local  attractions  and  the  condi- 
tions of  the  atmosphere,  etc.,  the  question  is  whether  all  these  ob- 
servations, when  ihey  are  simmered  down,  are  going  to  amount 
to  very  much, — I  mean,  practically. 

Mr.  Innis — So  far  as  I  am  concerned,  I  use  the  needle  very 
little.  In  fact,  about  all  I  do  is  to  determine  mvbase  line,  and  the 
bearing  of  that  base  line,  and  the  rest  I  turn  off.  If  I  use  a  needle 
at  all,  I  only  use  it  as  a  rough  check  in  turning  off  the  degrees 
on  the  Vernier  and  I  find  it  gives  much  more  satisfactory  results. 
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Then  when  I  get  around,  if  I  find  that  it  proves  by  the  number 
of  sides,  angles,  minutes,  etc.,  I  see  I  am  very  near  correct  If 
it  don't  prove  anywhere  near,  I  go  back  and  do  it  over  again. 

Mr.   Arnett — I  find  so  much  irregularity  in   my  magnetic 
needle  that  I  cannot  always  tell  whether  I  should  rely  upon  it  or 
not.    It  is  a  kind  of  a  renegade.    Madison  and  Union  counties  got 
into  trouble,  and  a  surveyor  was  sent  out  from  each  side  to  estab- 
lish the  line,  and  it  was  finally  dragged  into  court.  Unfortunately, 
on  the  part  of  the  surveyors  who  were  sent  out,  or  one  of  them 
at  least,  we  got  into  difficulty,  and  the  court  appointed  a  surveyor 
to  run  the  line.    The  speaker  was  appointed,  on  the  part  of  Mad- 
ison, to  look  after  the   interests    of    Madison.    Mr.  Mowry,  of 
Marysville,  was  appointed  on  behalf  of  Union  to  look  after  the 
interests  of  Union  County.    The  surveyor,  of  course,  blocked  out 
the  work  to  suit  his  convenience.    He  began  to  run  at  a  point  on 
the  Champaign  county  line,  and  traced  the  line  eastward,  taking 
such  notes  as  he  thought  necessary.    We  will  call  the  top  of  the 
map,  gentlemen,  (illustrating  on  blackboard)  north,  and  the  bot- 
tom south.  In  the  place  of  sweeping  a  curve  out  of  Madison  county, 
by  the  instrument  being  set  down  each  time  poiniing  to  the  mag- 
netic pole,  a   curve  was  swept  out  of  Union  county.  It  took  the 
starch  out  of  me.    I  expected  that  we  would  find  a  line  that  would 
sweep  a  curve  out  of  Madison;  to  my  utter  susprise,  it  sweeps 
a  curve  out  of  Union.    (The  speaker  here  illustrated  further  from 
his  drawing  on  the  blackboard,  and  concluded  as  follows.)  It  is  a 
good  thing  to  guess  by  and  that  is  about  all. 

Secretary  Wileman — It  occurs  to  me,  in  connection  with  this 
discussion,  to  relate  a  little  matter  I  came  across  in  mine  survey- 
ing,  in  a  mine  near  Massillon;  and  it  displays  magnetic  variations 
that  I  have  never  found  anywhere  else.  In  making  a  traverse  in 
the  entries,  where  the  two  ends  are  a  hundred  feet  apart,  you  will 
find  that  they  sometimes  vary  in  their  magnetic  bearing  as  much 
as  25  degrees;  while  the  outside  bearings  will  be  outside  of  one 
or  the  other  of  them  as  much  as  ten  degrees. 

A  member  — Is  there  an  iron  track  in  the  mine  ? 

Secretary  Wileman — Yes;  but  sometimes  there  is  only  a 
wooden  track;  and  it  is  the  same  everv where. 

Mr  Dunn — 1  made  a  survey  of  a  coal  mine  not  very  long  ago. 
I  set  up  the  instrument  at  the  mouth  of  the  entry  and  look  as 
long  a  sight  as  possible  in,  and  took  a  backsight,  and  established 
a  point  about  three  hundred  feet  from  the  mouth  of  the  mine  on 
a  line  back  in  the  field,  it  was  north  22  west.  I  then  pulled  up 
the  instrument  and   set  on  that  back  station.    The  reading  was 
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south  32  east,  one  was  north  22  west,  and  the  other  south  32  west, 
a  difference  of  ten  degrees  in  about  300  feet.  The  one  was  at 
the  mouth  of  the  mine,  and  the  other  about  300  feet  away;  so  I 
have  very  little  reliance  on  the  needle. 

Mr.  Hill — In  reference  to  these  variations,  I  want  to  relate  a 
circumstance  that  occured  to  myself  once.  1  was  surveying  a 
hne  and  ran  a  backsight.  I  found  that  when  I  stepped  on  one  side 
of  the  instrument  and  looked  at  it,  it  was  one  way,  and  going 
around  on  the  other  side,  it  was  a  quarter  of  a  degree  different. 
So  1  began  to  search  for  the  cause.  I  had  some  men  around  and 
I  had  them  go  away,  and  1  looked,  and  it  was  the  same  thing 
over  again.  I  studied  a  good  while  about  that.  I  had  noticed  it 
before.  So  I  began  to  think  that  there  was  something  about  me 
that  caused  it;  and  I  had  a  hat  made  like  this  and  right  under 
this  there  is  a  steel  wire.  I  put  my  hat  away  and  tried  it  and  it 
was  all  right.  After  that  I  never  used  a  hat  of  this  kind  when  I 
was  surveying. 

Mr.  Innis — Mr.  Chairman,  I  want  to  say  something  in  favor 
of  the  needle.  After  we  had  our  records  burned  in  this  countv, 
nearly  all  the  towns  in  the  county  were  re-surveyed  and  re-platted, 
and  put  upon  the  records  again.  I  went  to  the  town  of  Reynolds- 
burg  to  make  a  survey,  and  when  I  came  back,  1  had  a  little 
doubt  about  it,  but  I  had  no  time  to  go  back  again,  and  1  asked 
Ed.  Kinnear  to  go.  We  both  had  Gurley  transits.  When  we 
came  back  and  we  came  to  compare  notes,  there  was  no  bearing 
that  varied  more  than  a  quarter  of  a  degree  and  almost  all  of 
them  coincided.     I  think  that  is  the  best  I  ever  knew. 


DETAILS  IN   DITCH   LOCATION. 

\\\   A.  D.   SHELDON,   WHITTLKSEY,  OHIO. 

At  the  earnest  request  of  our  worthy  secretary,  more  earnest, 
perhaps,  than  it  would  have  been,  had  he  known  my  lack  of 
ability  to  present  anything  of  general  interest  to  this  society,  I 
consented  to  prepare  a  paper  to  be  read  at  this  meeting  of  the 
Ohio  Society  of  Surveyors  and  Civil  Engineers.  Before  I 
proceed,  it  will  be  only  fair  to  warn  any  young  member  of 
the  society,  against  accepting  and  acting  upon  any  of  my 
suggestions  without  due  consideration;  and  what  1  may  have 
to  say  is  only  meant  as  suggestive,  and,  may  1  hope,  helpful. 
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to  some  beginner  in  the  work  of  locating  ditches,  who,  whik 
he  may  have  had  far  better  advantages  than  came  to  my  lot, 
to  prepare  himself,  theoretically,  for  the  practice  of  his  pro- 
fession, yet,  it  may  not  be  amiss  for  him  to  hear  some  prac- 
tical suggestions,  even  from  one  whose  school  privileges  ended 
with  the  high  schools  of  his  neighborhood,  in  which  he  was 
only  able  to  obtain  a  good  knowledge  of  the  common  English 
branches,  including  a  tolerably  thorough  knowledge  of  algebra, 
and  one  term  in  natural  philosophy. 

And  now  to  our  subject:  The  first  point  in  the  location 
of  a  county  ditch,  which  the  surveyor,  or  engineer  comes  to 
notice,  is  upon  the  "view",  by  the  county  commissioners,  of 
the  proposed  route,  under  Sect.  4452  of  the  Revised  Statutes, 
in  which  the  commissioners  are  directed  to  take  to  their  as- 
sistance a  competent  surveyor  or  engineer,  if  in  their  openion, 
his  servives  are  necessary,  &c.,  &c.,  In  making  this  "view" 
the  engineer  will  be  likely  to  have  an  opportunity  of  consult- 
with  several  of  the  adjacent  land  owners,  and  of  getting  their 
ideas  of  the  kind  and  dimensions  of  the  proposed  ditch,  and 
to  gather  from  them  what  their  notions  are,  of  benefits  lo 
adjacent  lands,  alwaj-s  locking  closely  in  his  own  breast,  his 
own  opinions,  until  the  great  and  trying  time  coming,  the 
"hearing",  when  he  will  be  called  upon  for  the  reason  for 
the  faith  that  is  in  him.  Therefore,  I  admonish  3'ou,  have 
this  subject  of  benefits  constantly  in  mind,  whether  you  are 
leveling,  or  going  to  or  from  work,  whenever  awake,  and,  if 
you  must  needs  dream,  let  this  same  subject  of  beticfits  occupy 
your  restless  thoughts.  From  suggestions  I  have  received 
the  past  season,  from  observing  the  practice  in  an  adjoining 
county,  but  which  has  not  heretofore  been  our  practice,  I 
would  run  a  preliminary  level,  at  the  time  of  making  this 
view,  whenever  practicable,  measuring  the  distance  roughly, 
hilt  without  setting  stakes,  and  take  the  elevations  of  the  land 
surface,  and  of  the  bottom  of  the  old  ditch  or  watercourse, 
which  we  are  supposed  to  be  following,  at,  say,  each  400 
feet,  leaving  plenty  of  bench  maiks  for  future  reference.  You 
have  now  the  approximate  distance,  and  a  level,  to  check  all 
future  work.  If  your  ditch  is  to  be  of  considerable  extent, 
sav  one  or  two  miles,  it  will  pay  lo  go  to  some  neighboring 
mill  or  himber  yard,  and  order  suitable  stakes,  and  have  them 
delivered  at  the  most  accessible  points  for  future  distribution 
alonix  tlie  ditcli. 

The  grade  stakes,  or  those  on  which  to  number  the   lOO- 
feet  stations,  should  be  about   1x2  inches  (hard  wood  is  best,) 
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and  two  feet  long,  and  with  each  of  these  grade  stakes, 
should  go  three  small,  hard  wood  stakes,  about  ixi}^  inches, 
and  eighteen  inches  long,  to  serve  for  hub  and  slope  stakes 
at  each  station. 

Now  take  with  you  three  assistants,  one  to  assist  you  in 
carrying  the  chain,  who  should  be  selected  with  reference  to 
his  becoming  an  intelligent  rodman,  one  to  carry  a  bundle 
of  grade  stakes,  and  the  other  to  drive  them  as  you  shall 
direct.  Take  the  forward  end  of  the  chain  yourself,  and 
proceed  to  carefully  measure  and  "set  a  grade  stake  at  every 
hundred  feet,  numbering  down  stream"  to  the  outlet,  noting 
the  intersections  of  all  laterals,  lot  or  section  lines,  boundaries 
of  land  and  owners'  names,  township  and  county  lines,  bench 
marks  and  road  crossings,  and  leaving  a  stake  at  all  angles 
of  the  proposed  ditch,  and  noting  the  distance  thereto.  You 
will  now  have  no  further  use  for  your  third  man  and  he 
may  be  discharged,  and  axman  directed  to  deliver  at  each 
station  three  of  the  smaller  stakes  previously  provided,  one 
of  which  he  shall  be  directed  to  drive,  level  with  the  surf- 
ace, and  just  inside  of  each  grade  stake,  to  serve  as  a  hub, 
from  which  to  refer  the  depth  of  the  proposed  ditch  at 
each  station.  While  this  work  is  going  on,  you  will  pro- 
ceed with  your  rodman  to  the  outlet  of  the  ditch,  and  pro- 
ceed to  level,  taking,  ist,  the  elevation  of  the  bottom  of  the 
old  ditch;  2d,  the  top  of  the  hub,  and  3d,  the  general  level 
of  the  land  at  each  station,  and  note  these  in  separate  col- 
umns, under  proper  headmgs,  in  your  level  book.  With 
these  data  you  will  be  able  to  draw  a  profile  and  fix  a 
grade  line  that  will  show  how  much  the  old  ditch  will  be 
deepened,  and  how  deep  the  new  ditch  will  be,  at  each  station. 

Having  fixed  upon  a  grade,  calculate  and  enter  in  another 
column  of  your  level  book  opposite  the  number  of  each 
station,  the  elevation  of  the  bottom  of  the  proposed  ditch, 
and  head  this  column  "Grade".  In  the  next  column,  marked 
"Hub  Cut",  calculate  and  note  the  elevation  of  the  hub 
above  grade.  These  last  elevations  are  to  go  into  the  con- 
tract,   and    govern   the  contractor   in  constructing  the   ditch. 

We  are  now  ready  to  cross-section  the  ditch,  and  at  this 
point  I  expect  to  meet  the  opposition  of  many  practical  En- 
gineers, who  believe  that  a  close  enough  estimate  of  the 
cubical  contents  in  each  100-foot  section  may  be  made  with- 
out this  extra  labor,  but  I  have  never  been  able  to  satisfy 
my  conscience,  either  to  my  employers,  the  parties  who  are 
to   pay   for   the   ditch,   nor   to  the   contractor    who   is  to  con- 
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struct  it,  with  this  kind  of  guess  work.  I  have  always 
found  plenty  of  opportunities  for  cultivating  my  guessing 
faculties  when  I  came  to  fix  the  ratio  of  benefits  to  be 
charged  against  the  abutting  lands  for  the  location  and  con- 
struction of  the  ditch.  For  convenience  in  keeping  your 
cross-section  notes,  commence  at  the  upper  end  of  the  dilch 
and  direct  your  rodman  to  set  the  rod  on  the  hub  at  sta- 
tion "O",  and  get  your  "H.  I."  above  the  bottom  of  the 
proposed  ditch,  by  addmg  the  rod  reading  to  the  elevation 
found  in  the  column  marked  "Hub  Cut",  opposite  the  number 
of  this  station,  in  your  level  book.  Now  take,  ist,  the 
center  elevation,  2nd,  the  elevation  to  the  right  or  left,  at 
a  distance  out  equal  to  one  half  the  width  of  the  bottom  of 
the  proposed  ditch,  3d,  find  the  place  for  the  slope  stake  and 
have  it  driven,  and  4th,  take  any  intermediate  points  ne- 
cessary to  show  the  contour  of  the  ditch  at  that  station.  Do 
the  same  for  the  other  side  and  proceed  to  the  next  station, 
unless,  because  of  irregularities,  it  may  be  necessary  to  take 
intermediate  points,  always  getting  a  new  "H.  I."  at  each 
station,  as  directed  in  the  first  instance,  thus  checking  the 
former    hub    elevation. 

The  following  example,  taken  from  my  field  notes  of  a 
ditch  two  feet  wide  on  the  bottom,  with  bank  slopes  of  one 
to  one,  IS  given  for  the  purpose  of  showing  how  I  calculate 
the   area   of    cross-section: 
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To  calculate   this    I   make  a   rough  diagram    as  follows: 
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This  diagram,  and  the  calculations  for  area,  cun  be  made 
very    rapidly,    after    one    has    had    a    little    practice. 

And  now,  supposing  that  at  some  time  during  all  this 
work,  vou  have  found  time  to  take  with  the  needle  the 
several  courses  of  your  ditch,  I  suppose  we  ought  to  ^ 
about  ready  to  make  our  report  and  plat.  But,  unfortunately, 
my    conscience  will  not   be  satisfied   till  I  have  nicidt^  a  survey 


59 

of  the  benefited  lands,  so  as  to  know,  within  a  reasonable 
degree  of  accuracy,  how  many  acres  to  charge  benefits  upon, 
against   each   land   owner   to   be  taxed. 

Take  with  you  two  good  chain  carriers,  plant  your  sight 
pole  at  some  point  on  the  margin  of  the  benefited  lands, 
from  which  it  will  be  convenient  to  measure  some  land  own- 
er's benefited  land,  take  your  transit  on  your  shoulder  and 
an  ax  in  your  hand,  and  proceed  along  the  margin  to  the 
first  angle.  Set  up  your  transit  and  direct  it  on  the  sight 
pole  left  behind,  let  down  your  needle  and  signal  your  chain 
carriers  to  chain  up  to  you,  bringing  the  sight  pole  with 
them.  Proceed  in  this  way  to  run  the  meandering  and  in- 
terior lines  of  each  land  owner's  benefitted  lands,  noting  all 
lot  or  section  lines,  or  other  points  passed,  that  may,  here- 
after be  of  use  in  platting  and  also,  leaving  a  stake  at  all 
points  to  which  you  will  have  occasion  to  return  in  survey- 
ing  adjoining  land. 

It  is  not  expected  that  these  surveys  will  close  so  near, 
but  that  the  surveyor  who  prides  himself,  as  he  should,  in 
the  accuracy  of  his  work,  will  wince  somewhat  at  the  results, 
but  if  he  would  wince  at  these  results,  after  reasonable  care, 
what  a  face  would  he  not  make,  if  he  had  previously  gone 
out  upon  some  parcel  of  land  and  estimated  the  area  by  his 
eye,   and   noted    the    result. 

You  now  have  data  to  make  a  map  or  plat  of*  the 
territory  included  in  the  improvement.  Let  the  contour 
lines  of  the  area  to  be  drained  be  drawn,  and  the  en- 
closed area  colored,  so  as  to  show  plainly  the  drainage 
area,  together  with  the  location  of  the  ditch  and  laterals, 
lot  lines,  farm  lines,  roads,  and  all  matters  of  interest  as  a 
record  of  the  improvement.  Draw  your  map  on  a  scale  of 
not  more  than  six  chains  to  the  inch  so  that  the  areas  of 
future  subdivisions  and  transfers  may  be  calculated,  with  a 
scale,  with  sufficient  accuracy  for  the  purpose  of  levying 
taxes    for  the   future   cleaning    of   the    ditch. 

Such  a  map  will  in  my  opinion  be  well  worth  all  it  will 
cost,  and  you  will  have  become  possessed  of  much  informa- 
tion necessary  in  solving  that  very  difficult  problem,  the  ap- 
portionment, among  the  land  owners,  of  the  cost  of  location 
and  construction. 
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COUNTY  DITCH  ASSESSMENTS. 

BV  HOMER  C.  WHITE,  MINERAL.  RIDGE,  OHIO. 

The  county  surveyor  is  frequently  called  upon  to  solve  per- 
plexing problems.  But  of  the  multitude  of  questions  which  will 
demand  his  attention,  none  will  arise  of  a  more  complicated  nature 
than  that  of  the  adjustment  or  apportionment  of  county  ditch  as- 
sessments. Nowhere  will  he  be  required  to  exercise  better  judg- 
ment, nor  to  have  a  clearer  or  readier  conception  of  the  work 
before  him. 

In  accordance  with  the  provisions  of  our  statute  the  duty  of 
apportioning  the  assessments  falls  upon  the  surveyor  or  engineer 
in  charge  of  the  ditch.  Section  4455,  Revised  Statutes  of  Ohio 
deKnes  his  duties  as  follows: 

"  The  commissioners  shall  also,  bv  their  order,  direct  the  sur- 
veyor  or  engineer  to  make  and  return  a  schedule  of  all  the  lots 
and  lands  and  public  or  corporate  roads  or  railroads  that  will  be 
benefitted  by  the  improvement,  ami  an  apportionment  0/  a  number 
of  lineal  feet  and  cubic  yards  to  each  lot^  tract  of  land^  road,  or 
railroad  according  to  the  benefits  which  will  result  to 
EACH  FROM  THE  IMPROVEMENT,  and  an  estimate  of  the  cost  of 
location  and  construction  to  each^  etc.  " 

It  is  possible  that  in  some  respects  our  laws  governing  roads 
and  ditches  may  need  revising,  but  it  is  our  humble  opinion  thai 
in  this  instance  at  least  this  section  (4455)  is  about  as  near  |ht- 
fect  as  it  is  possible  for  erring  humanity  to  get  it.  There  was  a 
time  when  we  did  not  think  so.  When  we  received  notice 
that  we  were  appointed  engineer  to  take  charge  of  a  proposed 
county  ditch  (our  fust  county  ditch)  we  did  what  all  surveyors 
should  do  under  like  circumstances.  We  began  reading  law  on 
county  ditches.  Section  4455  arrested  our  attention.  Evidently 
the  framersof  that  section  had  left  out  something  which  should  be 
there.  '*  Make  an  apportionment  of  a  number  of  cubic  yards  and 
lineal  feet  to  each  lot,  etc.,  according  to  the  benefits  which  will 
result  to  each  from  the  improvement",  was  good  as  far  as  it 
went,  but  it  did  not  go  far  enough.  It  did  not  contain  all  the  in- 
formation the  be;xinner  needed.  How  am  I  to  determine  how 
much  each  lot  or  tract  of  land  will  be  benefitted  r  Aye,  there  is 
the  rub,  ;is  manv  a  survevor  has  found  to  his  confusion  on  the  dav 
of  the  hearing.  This  question  satisfactorily  answered,  the  main 
difiiculty  in  the  way  of  the  surveyor  is  past.  Getting  no  satis- 
faction from  the  statute,  we  resolved  to  follow  a  certain  course, 
and  if  successful  after  the  ditch  was  completed  we  would  ask 
senator  Reed  or  representativt;  Strock  to  take  the  proper  steps  tg 
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have  the  ditch  laws  amended.  Unfortunatly  for  the  peace  and 
happiness  of  future  generations  of  surveyors  the  matter  did  not 
take  the  course  at  the  hearing  which  we  expected,  but  on  the 
contrary,  it  was  clearly  shown  by  the  assessed  parties,  and  their 
attorneys,  that  the  method  employed  by  the  surveyor  to  determine 
benefits  was  erroneous.  At  this  point  the  commissioners  kindly 
came  to  our  assistance  and  amended  our  report  "  so  as  to  make 
it  fair  and  just." 

Humbled,  and  well-nigh  crushed,  we  resolved  to  try  again 
before  suggesting  amendments  to  the  ditch  law,  and,  strange  to 
say,  with  but  little  better  success,  for  the  same  attorneys  who,  in 
the  preceding  case,  proved  that  black  was  white  needed  now 
only  to  reverse  the  operation,  and,  presto  white  was  black.  Again 
the  commissioners  came  gallantly  to  the  rescue.  Since  that  time 
we  have  been  engaged  on  a  number  of  county  ditches  with  vary- 
ing success.  You  will,  however,  hardly  need  to  be  told  that  the 
amendments  proposed  to  be  offered  by  us  were  never  adopted. 
We  discovered  that  no  special  rule  could  be  made  which  would 
apply  to  all  cases;  that  the  only  common  similarity  existing  be- 
tween county  ditches  was  the  dissimilarity  of  each  to  all  the 
others,  and  that  the  very  best  which  could  be  done,  under  the 
circumstances,  was  what  had  already  been  done  —  a  general  rule 
covering  the  end  for  which  the  improvement  was  to  be  made, 
namely:  Benefits  to  the  property  owners. — The  matter  as  to  how 
benefits  shall  be  determined  being  left  to  the  jugdment  of  the 
engineer,  subject  to  revision  by  the  commissioners  after  the  hear- 
ing. 

Our  aim  in  presenting  this  subject  for  your  consideration  is 
the  desire  that  the  younger  members  of  the  profession  may  re- 
ceive the  benefit  of  the  experience  of  the  older  members.  We 
would  rejoice  to  have  this  question  thoroughly  discussed.  Would 
be  glad  also  to  hear  how  the  younger  members  of  the  profession 
dispose  of  this  work.  If  you  cannot  tell  us  of  great  victories,  tell 
us  of  your  failures.  The  buoy  and  the  beacon  are  alike  signals 
of  value  to  the  mariner.  If  you  cannot  tell  us  where  you  have 
found  deep  water  and  smooth  sailing,  tell  us  where  you  have 
struck  a  hidden  rock. 

As  already  suggested  we  believe  it  would  be  very  unwise  to 
burden  the  statute  with  instructions  to  surveyors  upon  methods 
of  determining  assessments,  however,  there  is  no  reason  why 
surveyors  themselves  should  not  exchange  views  and  ideas. 

Our  plan  of  late  years  has  been  about  as  follows,  with  slight 
modifications  as  the  case  seemed  to  demand: 
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The  number  of  acres  that  will  be  benefitted  by  the  improve- 
ment are  classified  as  follows: — 

First  Class — Swamp  land  No.  i. 
Second  Class — Swamp  land  No.  2. 
Third  Class — Low  land. 

Swamp  land  No.  i  includes  all  submerged  lands  and  such 
lands  as  are  a  total  loss  to  the  owner  thereof  by  reason  of  the 
water  standing  thereon. 

Swamp  land  No.  2  includes  a  higher  or  firmer  grade  of  sw;»rap 
land  capable  of  being  pastured  during  dry  seasons. 

Low  land  includes  flat  timber  land  and  cultivated  lands  along 
the  borders  of  the  swamp  and  which  are  subject  to  overflow  in 
times  of  high  water. 

The  grade  line  of  the  ditch  being  established,  it  then  becomes 
necessary  to  determine  what  benefit  the  ditch  will  be  to  each 
tract  of  land  assessed.     This  may  be  done  as  follows: — 

Mr.  A  is  assessed  for  twenty  acres  of  swamp  land  No.  i, 
which  is  worth  nothmg  to  him  in  its  present  state;  but  when 
drained  this  land  will  be  worth  $20  per  acre  or  I200  benefit  on 
the  twenty  acres. 

Mr.  B  is  assessed  for  fifteen  acres  of  swamp  land  No.  2, 
estimated,  in  its  present  condition,  to  be  worth  to  him  §20  per 
acre;  but,  if  thoroughly  drained,  would  be  worth  to  him  $50  per 
acre,  making  $30  per  acre,  or  $450  benefit  derived  by  B  from  the 
opening  of  the  ditch. 

Mr.  C  has  eighteen  acres  of  low  land  on  the  edge  of  swamp 
which  is  covered  by  timber.  Value  of  land  per  acre,  with  timber, 
$50;  when  drained  the  property  will  be  worth  $53  per  acre,  or 
$54  total  benefits  to  C. 

Mr.  D  has  twenty-six  acres  of  low  land  similar  to  Mr.  C's 
land,  except  that  it  has  been  cleared  and  an  attempt  made  to 
cultivate  it.  Value  of  land,  at  present,  $20  per  acre;  value  when 
drained,  $40  per  acre,  or  total  benefits  derived  by  D  ¥520. 

Total  benefits  arising  from  construction  of  ditch,  51,224. 
Ksti mated  cost  of  ditch,  say,  $1,000;  then  we  have  by  proportion; 
A's  assessment:  $200  ::  $1,224  •  $i>CKX)>  hence,  A's  assessment 
eijuals  $244.80. 

DISCUSSION. 

The  President — Mr.  White  invites  the  members  of  the  profes- 
sion who  have  had  experience  in  that  line  to  relate  their  experience, 
especially  the  younger  men.     It  is  now  open  for  discussion. 

Mr.  Walker — I  guess  I  have  been  in  the  same  box  several 
tin)es.      In   the   last  three  years  I  have  been  county  »ur\'eyor,  1 
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ave  had  twenty-six  ditches  ranging  from  two  to  four  miles.  This 
lethod  of  low  land  and  swamp  land  is  one  I  usually  follow,  but 
e  have  generally  high  ground  running  down  water  on  the  low 
round.  A  difficult  matter  for  me  is  to  get  the  right  assessment 
1  the  high  ground.  It  wont  benefit  their  land  to  have  a  ditch 
lere  and  yet  they  run  their  water  down  on  this  low  land  where 
le  ditch  will  benefit  the  land.  My  trouble  is  to  make  the  assess- 
lent  on  the  parties  who  own  the  up-land. 

A  member — I  will  ask  the  gentleman  if  he  assesses  a  man 
ho  is  not  benefited,  whether  the  law  will  allow  him  to  do  that  ? 

Mr.  Walker — I  always  do,  and  I  have  never  had  a  kick.  I 
link  it  unjust  and  unfair,  if  one  man's  farm  is  sixtj'  or  seventy 
)ds  from  the  ditch  and  drains  all  this  water  down  on  the  low 
nd,  that  he  should  not  pay  part  of  the  expense. 

Mr.  Sheldon — I  have  come  to  believe  that  this  man  who  owns 
le  high  land  does  not  run  the  water  down  there;  that  it  was  the 
'reator  who  put  it  in  shape  to  run  down,  and  that  it  has  a  right 
}  run  down;  and  so  the  man  who  owns  the  land  below  should 
ot  have  bought  this  land,  knowing  that  the  water  would  run 
Dwn  from  the  up-Iand. 

Mr.  Gormley — In  Seneca  county  we  have  usually  ten,  twenty- 
ve  and  sometimes  thirty-five  county  ditches  in  a  year.  We  assess 
le  high  lands,  provided  that  the  natural  water  courses  leading 
om  the  high  parts  down  onto  the  low  lands  have  been  improved; 
id  I  think  you  will  find  that  supreme  court  decisions  sustain  this 
lethod.  The  supreme  court  has  decided  in  several  cases  that 
here  these  natural  water  courses  have  been  improved  and  not 
ft  in  their  natural  state,  you  can  assess  them;  that  is  where 
le  water  on  the  higher  land  has  been  collected  in  a  volumne  and 
rained  down  on  the  lower  land;  but,  if  the  land  is  in  its  natural 
ate  and  no  improvements  have  been  made,  I  don't  think  it 
lould  be  assessed. 

Mr.  Walker — I  have  a  ditch  now  in  construction  and  I  can 
ace  that  ditch  when  it  was  not  over  three  feet  wide  and  they 
aised  as  good  crops  then  as  now,  when  it  is  twenty -two  feet  wide, 
^he  higher  land  is  tiled  and  it  is  drained  into  Muskingum  county 
>r  four  miles  square.  It  has  been  drained  for  fifteen  years  into 
lat  county,  and  it  necessitates  the  construction  of  a  larger  ditch 
nd  for  that  reason  I  assess  the  higher  ground. 

Mr.  Strawn — The  older  members  of  this  society  will  remember 
tiat  Mr.  Opdyke,  of  Bryan,  was  requested  to  prepare  some  re- 
torts in  regard  to  just  apportionment  of  assessment  on  county 
itches.     Those  reports  of  Mr.  Opdyke  I  think  were  continued 
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Ire  come  up  lo  the  high  land,  a.  lillle  hifjher  grade,  as  Mr.  White 
ixes  it,  ami  then  anothtr  grade  that  shall  be  assessed  at  anolher 
giire.     This  is  all  imaginary,  but  it  is  llie  best  the  surveyor  can 
There  is  no  well-delined  line  by  which  we  can  define  the 
articular  grade.     As  \\c  go  up  on  higher  ground,  it  might  bei 
lat  some  land  would  not  be  benefited  at  all,  but,  as  a  rule,  1 1 
Jktnk  engineers  have  been  assessing  upon  the  territory,  high  and  | 
pw.  in  reach  of  the  ditch,  upon  the  general  principle  that  a  ditch  I 
lat  drains  low  land  was  a  benefit,  if  in  no  other  way,  in  it  siinitary  I 
pny.  lo  the  man  who  owned  high  land.     You  may  say  there  ia  j 
certain  amount  of  obligation  tliat  the  man  living  at  the  topi 
owes    to  the  balance  of  the  people,  hut  he  cannot  be  assessed  J 
much.      Of  cour.se  the  high  ground  is  always  asse.'^ed  the  lightest  1 
nnd  he  ought  not  to  complain.     Mr.  Sheldon's  idea  I  believe  was  l 
ihnl  the  man  on  the  high  ground  got  his  title  from  the  Almighty. 
Well  now,  that  is  very  true,  but  isn't  be  responsible  as  tenant  ? 
The    only  difficulty  I  see  for  the  engineer  is  in  grading  it  satis.  J 
'  ictorily.     He  needs  to  have  good  judgment  —  some  experience  I 
nd  good  judgment,  and  do  the  lie.st  he  can,  and  as  a  rule,  that! 
kind  of  judgiuent  is  the  best  that  can  be  applied  in  such  a  matlertl 
1    think   probablj'  Mr.  White's  plan   would   come  as  near  e\act  J 
justice  in  dealing  with   that  kind   of  a  case  as  any  other,  and  am 
that  is  followed  out  you  will  not   miss  the  mark  in  any  case  veryj 
rn  uch . 
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ARTIFICIAL  STONE  IN  CONSTRUCTION. 

liV    SAMUEL    BACHTRI.L,    COLUMnUti,   OHIO. 

!n  treating  the  above  subject  I  will  not  attempt   to  give  the  | 

:mbcrs   of  this   society   any   learned  article  compose<l  of  nod  i 

ided  on  all  sides  by  theory,  but  rather  believing  and  hoping 

each   member  is   a   practical   worker  in   whatever  special 

:h  he  may  have  chosen,  and  that  for  mutual  benetit  we  meet 

lually  to  e.vchange  experiences  as   well  as  lo  transact  other 

iii.-'i'i   beneficial  to  the  organization,  I  will  at  once  proceed  to 

I'.i    \*  hen.  where  and  how  I  have  used  artificial  stone  in  con- 

uriun  of  a  canal  lock  wall. 

Durinff  the  summer  of  1889,  and  while  I  was  Chief  Engineer 
Public  Works  in  Ohio,  the  left  hand  wall  of  the  second  lock 
int  upper  end  of  the  flight  of  locks,  on  the  Ohio  Canal  at  Lock- 
le  required  to  be  rebuilt  between  head  and  tail  walls,  si?cty  feet 
^Mh  six  feet  in  thickness  and  ten  feet  in  height. 
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The  original  construction  of  this  lock  was  rather  out  of  the 
usual  order;  the  dimensions  as  to  length,  width  and  other  details 
were  of  the  usual  size,  and  construction,  excepting  the  part  above 
mentioned  in  each  wall.  This  part  had  a  low  wall  on  each  side 
about  three  feet  in  height,  and  from  this  wall  the  earth  sloped 
away  at  an  angle  of  about  45°  and  the  surface  was  faced  with 
rip-rap.  On  the  whole  length  of  this  low  wall  rested  a  wooden 
frame,  and  the  top  covered  with  plank  of  same  elevation  as  lock 
walls  and  covering  space  caused  by  the  sloped  banks  and  which 
it  joined. 

Some  yielding  of  the  soft  sandstone  upon  which  the  frame- 
work rested  caused  the  framework,  platform  and  the  rip-rap  of 
of  the  side  to  fall  into  the  lock. 

Of  course  the  first  thing  to  do  was  to  remove  the  debris  and 
restore  the  former  or  some  other  conditions  of  the  lock  that  could 
be  done  the  quickest  and  at  the  same  time  economically.  The 
wall  to  be  restored,  if  done  with  stone,  would  require  133  cubic 
yards. 

Stone  not  being  an  article  on  the  market  read}'  dressed,  but 
has  to  be  dressed  especially  for  each  case,  and  considering  the 
time  required  to  dress  the  stone,  and  that  quantities  of  masonry 
as  small  as  this  could  not  be  done  by  contract  for  less  than  §S, 
and  possibly  §10  per  cubic  pard,  I  at  once  determined  to  restore 
the  wall  with  artificial  stone. 

The  cement  used  was  Louisville  black  diamond  of  fair  quali- 
ty, the  sand  was  of  an  inferior  quality,  and  suitable  gravel  could 
not  be  secured  near  the  locality ;  I  was  therefore  forced  to  use 
sand  and  cement  alone. 

The  proportions  that  I  used  were  as  follows — Cement  one  part, 
sand  two  and  one-half  to  three  and  one-fourth  parts. 

The  sand  was  first  measured  and  thrown  into  an  ordinary 
box  like  those  used  by  plasterers,  and  the  cement  thrown  on  top, 
two  men  with  hoes  thoroughly  mixed  the  same  dry.  Water  was 
then  slowly  added  through  a  sprinkler  from  a  common  watering 
pot,  while  the  mixing  with  the  hoes  continued  until  the  entire 
mixture  was  damp  and  most  thoroughly  mixed.  The  test  that  1 
used  for  dampness  was  when  sufiicient  water  had  been  applied  to 
cause  the  mixture  to  be  of  a  pasty  nature,  so  that  when  a  hand- 
ful of  the  mixture  was  taken  up  in  the  hand  and  firmly  pressed 
would  cause  it,  when  the  hand  was  opend,  to  form  a  body  that 
would  rest  on  the  hand  without  falling  to  pieces  if  too  dry,  or  run 
like  a  semi-fiuid,  if  too  wet. 

I  had  scantling  fixed  at  the  bottom  of  the  lock  wall  on  the 
inside  and  on   top   and   outside  of  the  low  wall  upon  which  the 
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new  structure  was  to  be  built.  The  scantling  were  held  in  place 
at  the  top  by  a  detachable  piece  of  timber  that  would  admit  of 
removal.  On  the  inside  of  the  scantling  were  two-inch  dressed 
plank  to  give  form  to  the  wall. 

The  lock  not  being  required  to  sustain  any  super-incumbent 
weight,  but  on  the  contrary  the  pressure  being  lateral,  so  after 
having  constructed  a  bottom  six  inches  thick  on  the  top 
of  the  low  rough  wall,  I  determined  to  construct  the  wall 
with  openings  in  it  for  the  sake  of  economy.  I  therefore  con- 
structed it  in  the  following  manner: — The  front  wall  fourteen 
inches  in  thickness,  the  rear  wall  ten  inches  in  thickness  with  six 
openings  four  by  six  feet  in  the  interior,  separated  by  cross  or  tie- 
walls  ten  inches  in  thickness,  uniting  the  front  and  rear  walls. 

The  plank  giving  the  form  all  being  in  place,  and  the  material 
having  been  mixed  as  above  described,  was  now  evenly  spread 
over  the  surface  about  two  or  three  inches  in  thickness  and 
rammed  with  especially  made  cast-iron  rammers  until  solidified. 
Should  any  surface  become  dry  before  another  thickness  was  to 
be  added  it  was  well  sprinkled  in  order  that  there  might  be  a  per- 
fect union  between  the  old  or  hardened  and  the  new  material 
just  being  applied.  The  plank  used  for  the  forms  were  from 
time  to  time  removed  and  raised  to  correspond  with  needs  of  the 
advancing  work.  The  face  wall  was  given  a  batter  of  six  inches 
in  ten  feet.  The  open  spaces  in  the  wall  were  filled  with  the 
stone  of  the  fallen  rip-rap  wall  broken  up  small  and  filled  in  with 
an  inferior  gravel,  and  all  well  rammed  and  compacted. 

The  wall  was  finished  with  a  layer  of  artificial  stone  six  inches 
in  thickness.  When  this  had  thus  far  been  completed,  I  had  the 
scantling  and  forms  removed,  the  water  turned  on  and  navigation 
resumed.  So  firm  did  the  material  become  that  in  a  few  minutes 
men  could  walk  over  the  new  material  during  construction  with- 
out leaving  any  indentations,  and  in  about  an  hour  water  thrown 
upon  the  top  of  the  wall  ran  from  the  surface  unstained,  showing 
that  the  action  of  solidifying  had  already  been  well  advanced. 

This  work,  a  monolithic  wall,  was  the  result  of  experiments 
that  I  had  been  conducting  with  cement  and  s*ind  during  several 
years  previous  to  this  time,  and  was  constructed  without  the  aid  of 
skilled  labor;  of  course  I  instructed  the  workmen  at  first  in  every 
detail,  but  when  they  understood  the  process  I  left  them  under  a 
foreman  to  carry  on  the  work,  inspecting  the  same  from  time  to 
time  during  the  week  that  was  required  in  construction.  The 
entire  cost  of  removing  the  debris  from  the  lock  and  constructing 
the  wall  was  $528,  as  in  contrast  to  the  opposite  wall  which, 
under  precisely  similar  conditions,  had  been  renewed  with  stone 
some  ten  years  before  at  a  cost  of  1 1,000. 


Width  of  paved  roadway  in  city  streets. 

BY  S.  WHINERY,  CINCINNATI,  O. 

NOTE:  —  This  paper,  in  nearly  its  present  form,  was  presented  to  the  En- 
gineers^ Club  of  Cincinnati,  and  read  at  the  August,  1891,  meeting,  and  is 
offered  for  reading  before  the  annual  meeting  of  the  Engineers'  and  Sur- 
veyors' Association  of  Ohio,  by  request  of  several  members  of  that  as- 
sociation. 

The  most  serious  obstacle  in  the  way  of  securing  well  paved 
streets  in  all  our  cities  and  towns,  is  the  great  cost  of  such  im- 
provements, and  the  unwillingness  of  the  people  to  be«ir  the  bur- 
den of  taxes  and  assessments  necessary  to  pay  for  them.  It  is, 
of  course  a  fact  that  such  burdens  are  rather  fancied  than  real, 
since  in  nine  cases  out  of  ten,  a  well  paved  street  is  a  good 
business  investment  for  the  property  owners  along  it,  but  it  is  very 
difficult  to  get  the  average  citizen  to  see  it  in  that  light;  and 
while  he  can  but  admit  that  well  paved  streets  are  a  blessing,  he 
usually  regards  the  collection  of  assessments  for  such  improve- 
ments an  infringement  on  his  liberty,  or  a  species  of  legalized 
confiscation  of  his  property. 

It  being  universally  admitted  that  well  paved  streets  are,— 
barring  the  fact  that  they  must  be  paid  for, — desirable,  and  in 
fact  necessary  for  the  comfort  of  urban  residents,  it  becomes  an 
interesting  problem  how  to  reconcile  the  warring  elements  of  cost 
and  comfort,  or  in  other  words,  how  to  secure  well  paved  streets 
at  a  reasonable  cost. 

Unfortunately  good  pavements  of  whatever  kind,  like  most 
other  good  things,  are  expensive,  and  the  property  owner  is  not 
generally  able  to  withstand  the  temptation  to  favor  an  inferior 
article  because  it  is  cheap.  As  a  consequence,  few  cities  have 
escaped  the  cun.e  of  miles  of  socalled  pavements  constructed  in 
the  shabbiest  manner  out  of  the  poorest  materials,  having  no  other 
virtue  than  low  first  cost,  but  proving  in  the  end  so  expensive, 
that  only  the  wealthiest  communities  can  afford  them. 

As  one  possible  solution  of  the  problem,  how  to  secure  well 
paved  streets  at  a  reasonable  cost,  the  possibility  and  propriety  of 
reducing  the  width  of  the  roadway  is  suggested.  Most  of  our 
American  cities  and  towns  have  been  laid  out  with  streets  of 
liberal  width.  This  is  particularly  true  of  those  parts  of  cities 
devoted  to  residence  purposes.  Wide  streets  are  desirable  for 
the  free  admission  of  air  and  light,  and  for  their  (esthetic  effects. 
But  the  primary  and  principal  function  of  streets  is  to  afford 
means  of  intercommunication  between  the  different  parts  of  a 
city,  and  aside  from  the  considerations  named  above,  the  width  of 
any  street  should  be  determined  by  the  requirements  of  such  in- 
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tercommunication,  or  in  other  words,  by  the  amount  of  travel  it 
is  required  to  accommodate.  Judged  by  this  standard,  any  ob- 
servant person  must  admit  that  the  majority  of  the  suburban  and 
residence  streets  of  our  cities  are  unnecessarily  wide.  Viewed 
from  this  standpoint,  it  seems  preposterous  to  provide  a  pavement 
forty  or  fifty  feet  wide  to  accommodate  the  few  light  and  in- 
frequent vehicles  of  the  residents,  and  the  occasional  trips  of  the 
milk,  ice  and  grocers'  wagons  that  supply  the  people  with  the 
necessaries  of  urban  life. 

The  question  will  naturally  arise,  why  not,  while  securing  the 
benefits  of  wide  streets,  make  the  paved  portion  of  them  conform 
to  the  requirements  of  travel  ? 

Quite  extensive  observation  has  convinced  the  writer  that  a 
roadway  from  eighteen  to  twenty-four  feet  wide  is  ample  to  ac- 
commodate the  travel  that  passes  over  the  great  majority  of 
residence  and  suburban  streets  in  American  cities.  There  are, 
of  course,  in  every  city,  a  number  ot  principal  roads  or  drive- 
ways where  wide  roadways  are  necessary,  but  if  one  will  con- 
sider the  matter  he  will  be  surprised  at  the  small  number  of  such 
heavily  travelled  streets  outside  the  business  portion  of  any  given 
city;  and  if  he  will  take  pains  to  observe  the  amount  of  travel 
passing  over  streets  other  than  such  main  arteries,  he  will  be 
surprised  at  the  smallness  of  its  volume. 

It  may  be  stated  as  the  averagt>  practice  in  American  cities, 
to  make  the  roadway  three-fifths  of  the  total  width  of  the  street. 
This  gives  for  a  sixty  feet  street,  a  roadway  thirty-six  feet  wide, 
and  it  is  customary,  when  the  street  is  to  be  improved,  to  have 
the  whole  width  of  this  roadway  paved,  regardless  of  whether  it 
is  or  is  not  necessary  to  properly  accommodate  the  travel  to 
which  the  street  is  to  be  subjected. 

It  seems  to  the  writer  that  this  practice  is  a  needless  extra- 
vagance and  a  waste  of  public  funds.  In  the  case  of  at  least  four  out 
of  five  such  streets,  not  principal  driveways  or  popular  boulevards, 
a  paved  roadway  eighteen  feet  wide  will  be  found  amply  suf- 
ficient to  meet  all  the  requirements.  The  arguments  in  favor  of 
reducing  the  roadway  width  on  such  a  street  from  thirty-six  to 
eighteen  feet  may  be  briefly  stated  as  follows: 

I  St.  The  first  cost  of  paving  the  street  is  reduced  one-half; 
and  because  of  such  reduction,  it  will  be  found  easier  to  get  the 
property  owners  to  consent  to  the  construction  of  a  first-class 
pavement. 

2nd.  The  cost  of  cleaning  or  sprinkling  the  street  is  reduced 
one-half,  or,  in  case  it  is  not  cleaned,  there  is  only  one-half  the 
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surface  to  supply  dust  and  dirt  to  be  carried  into  the  houses  by 
the  wind. 

3rd.  While  the  cost  of  maintenance  and  repairs  might  not 
be  reduced  in  proportion  to  the  width,  since  such  cost  in  the  case 
of  pavements  not  subject  to  natural  decay  is  a  function  of  the 
amount  of  travel  over  them,  there  can  be  no  doubt  that  the  cost 
of  such  maintenance  and  repairs  would  be  greatly  reduced. 

4th.  The  narrow  pavement  leaves  a  wide  space  on  each  side 
of  the  street,  which,  after  providing  for  ample  sidewalks,  maybe 
sodded  with  grass  or  planted  with  trees,  thus  greatly  increasing 
the  beauty  and  comfort  of  the  street,  and  practically  adding  to 
the  front  depth  of  abutting  lots. 

5th.  There  will  be  ample  space  between  the  curb  and  the 
sidewalk  in  which  to  lay  all  sewer,  water  and  gas  pipes,  where 
they  will  be  readily  accessible  for  repairs  without  cutting  into 
and  disturbing  the  paved  roadway. 

This  is  a  most  important  consideration,  which  I  need  not  dis- 
cuss in  detail.  As  this  plan  contemplates  placing  a  line  of  such 
pipes  on  each  side  of  the  street,  it  may  be  claimed  that  the  cost 
of  such  pipes  would  be  doubled.  This  would  not  be  true,  since 
not  only  would  the  pipes  for  the  double  system  be  smaller  and 
cost  less  to  lay,  but  the  house  connections  would  all  be  materially 
shortened,  and  their  cost  reduced,  and  the  saving  on  the  large 
number  of  these  connections  would  probably  more  than  balance 
the  extra  cost  of  the  double  lines  of  pipe. 

6th.  A  paved  roadway  eighteen  feet  wide  will  allow  two  lines 
of  vehicles  to  meet  or  pass  each  other  freely.  It  is  objected  that 
teams  could  not  be  turned  round  in  such  a  street.  This  is  ad- 
mitted (though  it  is  not  impossible  for  a  skillful  driver  to  turn  a 
one-horse  vehicle  in  a  street  eighteen  feet  wide  between  curbs), 
but  if  circular  curbs,  say  of  twelve  feet  radius  are  used  at  the 
corners,  there  will  be  ample  room  to  turn  at  the  street  inter- 
sections; and  even  if  drivers  found  it  necsssary  to  go  around  a 
scjuare  to  make  the  turn,  it  would  not  be  a  serious  inconvenience. 

These  advantages,  and  the  great  economy  that  would  result 
from  the  adoption  of  the  plan,  make  it  worthy  of  more  careful 
consideration  than  it  has  heretofore  received. 

Many  people  who  habitually  oppose  innovotions,  whether 
they  are  meritorious  or  not,  will  resist  the  making  of  such  narrow 
driveways,  simply  because  it  is  not  the  "  good  old  way."  But  if 
the  plan  is  found  to  possess  the  merits  claimed  above,  and  no 
more  serious  objections  to  it  appear,  than  now  occur  to  the  writer, 
it  is  certain,  like  all  other  meritorious  things,  to  be  adopted  in  the 
end. 
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It  is  not,  of  course,  claimed  that  the  idea  is  new,  or  that  it 
originated  with  the  writer,  but  it  has  not  heretofore  received  the 
attention  it  deserves,  and  it  is  with  the  hope  of  securing  such 
attention  and  a  full  discussion  of  the  subject,  that  this  paper  is 
presented. 


THE  MUSKINGUM  RIVER  BRIDGES. 

BY  T.  C.  CONNAR,  ZANESVILLE,  O. 

The  bridging  of  rivers  and  smaller  streams  dates  back  to  a 
time  when  Babylon  was  in  the  height  of  her  glory,  and  perhaps 
farther  into  the  forgotten  past.  But  the  bridges  spanning  the 
Muskingum  river  are  of  a  more  recent  date.  The  first  of  the 
twent^'^-three  bridges  across  the  Muskingum  river  was  com- 
menced in  1 83 1  and  was  completed  in  the  following  year.  It  is 
known  as  the  Main  street  bridge,  Zanesville,  Ohio,  or  the  Y 
bridge.  It  is  well  named  the  Y  bridge,  f  jr  this  reason,  that  it 
divides  in  mid  stream,  one  branch,  or  fork,  of  the  bridge,  reaching 
the  west  bank  of  the  river  above,  and  the  other  below  the  mouth 
of  Licking  river.  The  sub-structure  is  built  on  solid  rock.  The 
rock  extends  across  the  river,  and  at  no  place  is  it  more  than  two 
or  three  feet  below  the  surface  of  low  water.  The  pier  at  the 
junction  of  the  stem  and  branches  of  the  Y  are  very  large  and  of 
a  peculiar  shape,  and  is  built  with  only  outside  courses  of  masonry; 
the  center  of  the  pier  never  having  been  filled.  The  superstruc- 
ture is  constructed  of  wood.  It  has  a  double  roadway,  12  feet 
each,  and  two  sidewalks  4  feet  each.  The  trusses  are  the  Buck- 
ingham design.  The  roadways  are  separated  by  a  center  truss. 
The  bridge  is  covered  and  sided  up  about  five  feet  above  the 
floor.  The  bridge  is  in  good  condition  after  nearly  sixty  years 
of  service.  It  consists  of  3  spans  to  the  center  of  the  river,  one 
of  65  feet  and  two  of  154  feet  each.  The  up  stream  branch  has 
3  spans  of  90  feet  each,  and  the  down  stream  fork  has  2  spans  of 
114  feet  each.  One  peculiarity  of  the  bridge  is  this,  you  can 
cross  the  bridge  and  still  be  on  the  same  side  of  the  river. 

During  the  erection  of  the  superstructure  in  August  1832,  the 
second  span  was  carried  away  in  a  freshet,  before  the  span  was 
swung.  Judge  Buckingham,  father  of  the  designer  of  the  bridge, 
was  killed  by  the  falling  of  the  span. 

The  second  that  was  built  across  the  river  was  the  Third  street 
bridge,  connecting  Zanesville  with  Putnam,  now  the  Ninth  ward  of 
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Zanesville.  It  is  the  same  style  of  truss  as  the  Main  street  bridge. 
It  has  a  double  roadway,  11.25  ^^^  each,  and  one  sidewalk  4 
feet  wide.  A  center  truss  divides  the  right  and  left  roadways. 
The  bridge  consists  of  5  spans,  109  feet  each.  It  was  erected  in 
1833.  It  was  partially  destroyed  by  fire  in  1845,  and  rebuilt  00 
the  original  plan  in  1846.  Being  a  covered  bridge  the  timber  is 
in  a  good  state  of  preservation.  The  trusses  and  floor  system 
are  much  lighter  than  the  Y  bridge.  The  sub-structure  is  built 
on  solid  rock,  and  as  the  rock  is  very  close  to  the  surface  of  the 
water  it  enabled  the  builders  to  secure  a  good  foundation  with- 
out much  trouble  or  expense. 

The  ne;s:t  in  order  is  the  B.  &  O.  R.  R.  bridge,  it  being  the 
first  iron  bridge  constructed  across  the  Muskingum  river.  It 
was  built  in  1852-3.  It  crosses  the  river  just  above  the  Y  bridge 
and  below  the  State  dam.  The  sub-structure,  like  the  Y  and 
Third  street  bridges,  rests  on  solid  rock  a  short  distance  below  the 
surface  of  the  water,  and  consequently  foundations  were  easily 
obtained.  It  consists  of  4  spans  of  127  feet  each,  the  trusses  be- 
ing constructed  on  the  Bollman  plan.  The  bridge  was  desijjned 
for  a  double  track,  but  on  account  of  the  lightness  of  the  trusses 
and  the  increased  weight  of  rolling  load,  it  is  used  at  the  present 
as  a  single  track  bridge.  Owing  to  the  low  capacity  of  the 
bridge  the  railroad  company  have  placed  a  wooden  Howe  truss 
helper  on  the  inside  of  each  truss.  In  1866  the  west  span  was 
broken  down  by  overloading.  One  life  was  lost  by  the  wreck- 
ing of  this  span. 

About  the  year  1854  the  suspension  bridge  at  Dresden  was 
built.  The  clear  span  between  the  towers  is  410  feet.  The 
bridge  is  supported  by  eight  three-inch  wire  cables.  The  road- 
way is  18  feet  wide.  The  stiffening  truss  is  only  about  3>4  feet 
high,  and  conseqtiently,  there  is  a  great  amount  of  vibration,  es- 
pecially if  the  wind  is  blowing  very  strong. 

The  C.  &  M.  V.  R.  R.  bridge  at  Zanesville  was  first  built 
about  1859.  It  crosses  the  river  at  an  angle  between  the  Y  and 
Third  street  bridges.  The  foundations  are  on  the  same  strata  of 
rock  as  the  B.  &  O,  the  Y  and  Third  street  bridges.  It  consists  of 
4  spans  as  follows:  Two  of  149''/^"  each,  one  of  I33'4J^"  *^"^ 
one  of  141 '4 ^/C  c  to  c  of  end  pins.  It  was  originally  built  as  a 
wooden  Howe  truss.  Two  years  ago  two  spans  were  renewed 
with  iron  Pratt  trusses,  and  last  year  the  remaining  two  were  re- 
built with  the  same  style  of  truss.  To  obviate  the  skew  angle 
and  bring  the  panel  points  at  right  angles  to  the  center  line  of 
the  bridge,  the  trusses  are  built  with  one  plumb  and  one  inclined 
end  post. 
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The  B.  &  O.  S.  W.  R.  R.  bridge  at  Marietta  was  built  in  the 
early  6o's.  As  originally  constructed  it  was  a  wooden  Howe 
truss,  consisting  of  3  spans  as  follows:  One  of  160,  and  two  of 
190  feet  each,  and  one  swing  spanof  about  138  feet.  The  ap- 
proach on  the  west  is  a  wooden  trestle  70  feet  long  and  150 
feet  of  wooden  *trestle  on  the  east  side.  The  two  190  foot  fixed 
spans  and  the  swing  span  have  been  replaced  with  iron  Pratt 
trusses.  The  150  foot  span  will  be  replaced  with  a  swing  span, 
as  the  United  States  government  has  changed  the  locks  from  the 
west  to  the  east  side  of  the  river.  This  span  will  be  rebuilt  as 
soon  as  it  is  decided  whether  the  government  or  the  railroad 
company  will  have  to  pay  for  the  rebuilding,  as  it  will  necessi- 
tate a  change  of  the  adjoining  span  to  fulfill  the  requirements  of 
the  law  giving  two  channels  80  feet  wide  at  low  water.  The 
sub-structure  is  built  on  pile  foundations.  The  pivot  pier  con- 
sists of  two  parts,  viz:  A  small  pier  in  the  center,  on  which  rests 
the  pivot,  and  an  outer  ring  on  which  the  track  is  fastened. 

The  McConnelsville  highway  bridge  was  built  about  the  year 
1866.  it  is  a  covered  wooden  bridge  of  the  Buckingham  type 
of  trusses  strengthened  with  an  arch.  It  has  3  fixed  spans  of 
127  feet  each,  one  roadway  16  feet  in  the  clear  and  one  sidewalk 
about  five  feet  wide.  It  also  has  a  swing  span  about  129  feet 
long  of  the  Howe  truss  type;  the  outer  ends  of  the  span  being 
supported  by  hog  chains  over  a  center  tower.  The  masonry 
was  built  in  an  open  top  caisson,  and  sunk  to  the  bed  of  the 
river.  No  excavation  having  been  made  under  the  caisson,  a 
part  of  the  sub-structure  has  settled  out  of  plumb. 

About  the  year  1870  the  C.  &  M.  V.  R.  R.  bridge  at  Ellis' 
station  was  built.  It  has  four  Howe  truss  deck  spans  of  132 
feet  each.  Cofferdams  were  used  in  securing  the  foundations 
of  the  sub-structure. 

The  highway  bridge  at  Taylorsville  was  built  in  1874.  The 
location  of  the  bridge  is  about  250  feet  below  the  dam.  The 
foundation  of  the  sub-structure  is  solid  rock,  which,  at  low 
water,  is  exposed  in  a  great  many  places.  The  superstructure 
is  the  Smith  type  of  wooden  trusses,  consisting  of  5  spans  of  160 
feet  each.  The  roadway  is  16  feet  wide  having  a  capacity  of 
80  pounds  per  square  foot.  It  has  one  sidewalk  suspended  on  the 
outside  of  the  truss.  The  bridge  is  sided  up  and  covered  with 
shingles.  The  superstructure  and  piers  were  carried  away  by  a 
flood  in  1884.  The  piers  were  moved  bodily  down  stream  with- 
out wrecking  the  masonry.  The  bridge  was  rebuilt  the  same 
year  on  the  original  plan. 

The  bridge  at   Hammondsville   was   built  in  1876.     It  is  a 
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wooden  bridge  of  the  Smith  design.  It  consists  of  two  spans  of 
190  feet  each,  having  a  16  foot  roadway.  It  is  sided  and  cov- 
ered. 

The  bridge  at  Moore's  crossing  was  built  in  1876.  It  is  a 
covered  wooden  bridge  consisting  of  two  spans  of  175  feet  each, 
having  a  16  foot  roadway. 

The  Fifth  street  bridge,  Zanesville,  Ohio,' was  built  in  1878.  It 
has  4  spans  of  140  feet  each  and  one  of  52  feet.  The  piers  were 
built  in  open  top  caissons  and  grounded  without  excavating  any 
material  in  the  bed  of  the  river.  The  grillage  in  the  bottom  of 
the  caisson  rests  on  sand  and  gravel.  The  four  140  foot  spans 
are  of  wood  of  the  Smith  design,  and  the  52  foot  span  is  an  iron 
pony  truss.  The  roadway  is  20  feet  between  trusses.  It  has 
one  sidewalk  4  feet  wide.  The  bridge  was  never  covered  and  is 
in  a  very  bad  condition.  This  bridge  is  being  replaced  with  a 
new  steel  bridge  a  short  distance  below  the  present  one,  which 
will  be  described  in  the  proper  place. 

The  highway  bridge  at  Marietta  was  first  built  in  1880,  and 
was  a  wooden  truss  of  the  Smith  design,  consisting  of  5  fixed 
spans  as  follows:  One  75  feet,  one  120  feet,  two  of  155  feet  each, 
one  of  194  feet  and  one  swing  span  of  129  feet.  The  roadway 
was  17  feet  in  the  clear,  between  trusses.  It  had  one  sidewalk  6 
feet  wide.  The  swing  span,  the  only  one  remaining  of  the  ori- 
ginal bridge,  is  a  Howe  truss.  The  outer  ends  of  the  swing  are 
held  ill  position  with  hog  chains,  passing  over  a  tower  between 
the  two  arms  of  the  draw  span.  One  peculiarity  of  the  bridge  is 
that  it  was  built  with  two  pivot  piers,  so  that  the  draw  might  be 
changed  from  the  west  to  the  east  side  of  the  river.  At  present 
the  draw^  is  on  the  west  side,  but  in  a  few  weeks  it  will  be  changed 
to  the  east  side,  and  will  take  the  place  of  the  194  foot  span.  The 
superstructure,  with  the  exception  of  the  swing  span,  was 
washed  away  by  a  Hood  in  1884,  and  has  been  replaced  in  the 
following  manner:  The  east  and  west  shore  spans  are  very  light 
iron  Pratt  trusses,  the  194  foot  span  and  the  two  155  foot  spans 
are  combination  Pratt  trusses;  the  top  chord,  inclined  end  posts, 
and  panel  posts  are  wood:  the  bottom  chords  and  diagonals  are 
iron;  the  diagonals  and  bottom  chords  are  pin  connected;  the 
connection  of  the  diagonals  and  top  chord  is  made  by  means 
of  a  screw:  the  foundations  for  the  sub-structure  are  made  of  piles 
sawed  oil  some  four  feet  under  the  surface  of  low  water,  and  a 
platform  or  grillage  sunk  by  the  weight  of  the  masonry  on  to 
the  top  of  the  piles.  The  dam  across  the  river  washed  away  in 
1 89 1  leaving  some  four  or  five  feet  of  the  piles  out  of  the  water 
during  the  past  season. 
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The  highway  bridge  at  Beverly  was  originally  a  covered 
rooden  bridge  of  the  Smith  design,  consisting  of  four  fixed  spans, 
5  follows:  One  span  of  55  feet,  one  of  75  feet,  two  of  170  feet 
nch,  and  one  swing  span  of  129  feet.  The  roadway  is  18  feet  in 
le  clear,  between  trusses,  and  one  sidewalk  6  feet  wide.  The 
ridge  has  always  been  an  obstruction  to  navigation,  both  on  ac- 
ount  of  its  location  with  reference  to  the  currents,  and  the  draw 
ot  being  of  sufficient  width  for  boats  to  pass  through  without 
anger  of  being  wrecked,  and  especially  if  the  water  was  high. 
!^he  United  States  government  required  the  county  commission- 
rs  to  lengthen  the  draw  span  from  129  to  192  feet.  During  the 
ast  season  the  change  was  made  by  placing  a  new  draw  in  po- 
ition.  The  swing  span  as  rebuilt  is  a  steel  Pratt  truss  with  a 
ower  in  the  center,  having  suspender  eye  bars  reaching  from 
he  top  of  the  tower  to  the  hip  formed  b}^  the  inclined  end  post 
nd  top  chord.  In  making  the  change  about  27  feet  were  taken 
'ff  the  adjoining   170  foot  span  and   37  feet  off  the  55  foot   span. 

The  sub-structure  was  built  on  timber  foundations.  The 
»iers  were  built  in  an  open  caisson  and  sank  into  position. 
The  bottom  of  the  caisson  rests  on  sand  and  gravel.  No  dredg- 
ig  or  excavation  being  made  so  that  the  grillage  would  come  to 
level  bearing.  The  courses  of  stone  were  leveled  at  the  sur- 
ace  of  the  water  making  the  masonry  appear  perpendicular. 
This  bridge  was  built  in  1880. 

The  highway  bridge  at  Lowell  has  three  spans  of  155  feet 
:ach  with  a  16  foot  roadway.  It  is  a  covered  wooden  bridge  of 
he  Smith  design.  The  river  is  not  navigable  at  this  point,  a 
anal  having  been  constructed  at  some  distance  from  the  river,  a 
Iravv  was  not  required.  The  canal  bridge  will  not  be  considered 
IS  a  part  of  the  bridge.  The  foundations  of  the  sub-structure 
vere  secured  in  the  same  manner  as  the  Beverly  bridge.  It  was 
milt  in  1880. 

The  Still  well   Ford   bridge  was  built  in  18S1.     It  is  a  Buck- 

ngham  truss,  consisting  of  three  spans  of  155  feet  each,  and  has 

16  foot  roadway.     It  is  covered  and  sided.     The  foundations  of 

he  sub-structure  are  timber.     The  water  being  shallow   coffer 

lams  were  used  for  the  construction  of  the  foundations  and  piers. 

In  1884  what  is  known  as  the  Sixth  street  bridge,  Zanesville, 
)hio,  was  built.  It  is  a  Pratt  truss  with  parallel  top  and  bot- 
om  chords.  There  are  four  fixed  spans  of  150  feet  each,  one  of 
,0  feet  and  one  of  29  feet,  and  a  swing  span  of  150  feet,  one  arm 
xtending  over  the  canal.  The  bridge  has  one  roadway  22  feet 
vide  in  the  clear,  and  two  sidewalks  6  feet  each.  The  capacity 
>f  the  bridge  is  claimed  to  be  too  pounds  per  square  foot  of  floor 
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surface,  the  factor  of  safety  being  iour.  The  roadway  joists  are 
of  wood  laid  on  top  of  the  iron  floor  beams.  The  foundations  for 
the  sub-structure  were  made  of  timber.  Cofferdams  were  used 
in  the  river,  the  water  being  only  from  one  to  three  feet  deep. 
The  excavation  for  the  foundations  was  made  from  three  to  five 
feet  below  the  bed  of  the  river.  The  superstructure  was  biutt 
by  the  Columbia  Bridge  Co.,  of  Dayton,  Ohio. 

The  Gaysport  highway  bridge  was  built  in  1886.  It  has 
three  fixed  spnns  of  150  feet  each,  and  one  swing  span  of  140 
feet.  As  originally  built  the  three  fixed  spans  were  wood  of  the 
Smith  design.  The  swing  span  is  a  Howe  truss  with  hog  chains 
over  a  center  tower.  The  three  fixed  spans  were  blown  down 
by  a  storm  in  1887  and  were  replaced  with  iron  Pratt  trusses 
having  a  capacity  of  1,800  pounds  per  lineal  foot  of  bridge.  The 
sub-structure  is  built  on  timber  foundations.  Cofferdams  were 
used  in  the  construction  of  the  foundations  of  the  piers.  A  wooden 
crib  filled  with  stone  extends  up  stream  about  60  feet  and  down 
stream  about  40  feet  from  the  pivot  pier,  and  is  16  feet  high 
above  low  water.  The  water  in  the  river  at  this  point  is  only 
about  4  feet  deep. 

The  Stockport  highway  bridge  was  built  by  the  commission- 
ers of  Morgan  County  during  the  years  1890  and  '91.  it  is  lo- 
cated a  short  distance  above  the  dam.  The  foundations  of  the 
sub-structure,  except  the  pivot  pier,  are  constructed  of  timber. 
The  pivot  pier  is  built  on  a  pile  foundation.  Cofferdams  were 
used  in  making  the  excavation  and  building  the  piers.  The  ex- 
cavation for  the  piers  was  carried  down  to  a  point  about  22  feet 
below  the  surface  of  low  water.  The  foundation  platforms  were 
constructed  of  two  courses  of  timber  overlaid  with  plank.  The 
timber  foundation  rests  on  sand  and  gravel.  The  excavation  for 
the  foundations  of  the  piers  was  carried  down  some  7  or  8  feet 
below  the  foundation  of  the  dam,  thus  making  it  practically  se- 
cure in  the  case  of  a  scour  in  the  bed  of  the  river.  The  super- 
structure consists  of  two  fixed  spans  of  235  feet  each,  aud  one 
swing  span  of  165.25  feet.  The  arms  of  the  draw  span  are  un- 
equal, the  shore  arm  is  68  feet  long  while  the  channel  arm  is 
97.25  feet.  The  superstructure  is  an  iron  Pratt  truss.  It  has 
one  roadway  18  feet  wide  in  the  clear.  The  height  of  the  truss 
is  about  3,^  feet,  capacity  80  pounds  per  square  foot  on  roadway- 
The  Hour  joists  are  wood  placed  on  top  of  the  floor  beams.  The 
sui^erstructure  was  built  by  "The  King  Iron  Bridge  &  Mfg. 
C6.r  of  Cleveland,  Ohio. 

In  the  spring  of  1889   the  writer  was  employed  by   the  com- 
missioners of  Muskingum  County  to  make  the  necessary  surveys, 


?r 


r: 


l&aps.  plans  and  estimates  tor  three  bridges  over  the  Muakingurd 
river,  one  at  a  point  five  miles  below  the  city  to  be  known  as  the 
Brush  Creek  bridge,  one  in  the  city  of  Zanesville  at  or  near 
Monroe  street  and  one  ten  miles  above  tlie  city.  The  plans  for 
two  of  the  bridges  were  submitted  to  ihe  secretary  o(  wur  and 
were  approved.  The  contracts  for  the  Monroe  street  and  the 
Brtish  Creek  liridges  were  K-t  late  in  the  fall  of  1889. 

Tlie  Brush  Creek  bridge  has  two  fixed  .fpansof  180  feel  each 
and  one  swing  span  of  194  feel  c  lo  c  of  masonry.  It  has  one 
roadway  16  feel  between  trusses,  having  a  capacity  of  1,280 
pounds  per  hneal  foot.  The  two  fixed  spans  are  Whipple  or 
double  quadrangular  trusses,  178  feet  c  to  c  of  end  pins  divided 
into  I!  paneld,  heiijht  of  truss  28  feel.  Roadway  joisls  are  7 
tach  steel  I  beams  fastened  on  top  of  ihe  floor  beams. 

The  swing  s)ian  is  constructed  of  two  Pratt  trusses  88.5  feet 
t  to  c  of  end  pins,  connected  lo  a  center  tower,  the  end  pins  of 
the  bottom  chord  gripping  the  base  of  the  tower.  The  top  of 
lower  is  connected  with  the  top  chord  at  the  hip  with  suspender 
bars.  The  superstructure  was  huih  by  the  Smith  Bridge  Co.,  of 
Ht Toledo,  Ohio. 

^b  The  foundations  of  the  .structure  are  as  follows:  In  the  east 
^B})utnient  piles  were  used  with  three  feet  of  concrete  on  top  of 
^BSke  heads  of  the  piles. 

^B     Pier  No.  i, — Piles  were  driven,  sawed  off  level  and  capped 

H^^th    I2"-Xi2"  square  timber  and  drift  bolted.     The  space  be- 

■*tw«en  the  caps  was  filled  with  concrete  to  the  top  of  the  caps, 

then  a  course  of  \2"xil"  square  timber  laid  close  together  and 

drift  bolted  to  the  caps  and  this  overlaid  with  3  inch  plank  spiked 

down  on  the  timber. 

Pier  No.  2  is  on  a  timber  plalform  constructed  of  two  courses 
iif  ia"xi2"  timber  overlaid  with  3  inch  plank. 

No.  3,  the  pivot  pier.  ist. —  Piles  were  driven  and  then  capped 
with  I2"xi2"  square  timber.  2d, —  r2"xi2"  square  timber  was 
^■riiced  across  the  caps  over  the  piles.  3d. —  All  spaces  between  the 
^^btnberupto  the  top  of  the  second  course  of  timber  was  filled  with 
^BoDcrcte.  The  west  abutment  foundation  was  constructed  the  same 
^B|  pier  No.  i.  Cribs  were  built  at  right  angles  lo  the  center  line 
^Htf  the  bridge  extending  100  feel  up  and  down  the  river  from  the 
^^HVot  pier.  They  are  about  28  feet  high.  They  are  built  of 
^^Mtite  oak  Umber  I2"xi2"  square,  drift  boiled  together  with  %" 
^Bntare  bolts  30  inches  long.  After  the  cribs  were  built,  they 
^^Wire  tilled  with  stone.  The  depth  of  water  at  this  point  is  from 
^H|to  lO  feet.  Coffer  dams  were  used  in  the  construction  of  the 
^HptDdaltons  and  piers.     7'he  bed  of  the  river  is  sand  and  gravel. 
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The  nose  cf  the  starling  is  protected  with  wrought  iron  plates  i6 
inches  wide  and  }i"  thick  connected  with  an  angle  iron  4"x4"x5^" 
firmly  riveted  together  and  extending  from  3  feet  above  high 
water  to  the  foundation. 

The  Monroe  street  bridge  has  three  truss  spans,  two  of  160 
teet  each,  and  one  of  265  feet  c  to  c  of  masonr3^     The  approach  on 
the  west  side  of  the  river  is  over  low  bottom  land  and  consists  of 
116    feet    of   iron   and  816  feet  wooden   viaduct,   making  total 
length  of  bridge  and  viaduct  1,517  feet.     The  water  in  the  chan- 
nel of  the  river  is  from  12  to  15  feet  deep.     The  bed  of  the  river 
is  composed  of  sand  and  gravel,  which  extends  50  feet  below  the 
surface  of  low  water.     The  excavation  for  the  foundations  of  the 
piers  was  carried  down  from  5  to  12  feet  below  the  Ixid  of  the 
river.     The  foundation  platform  of  all  the  piers  were  constructed 
of   two  courses  of  I2"xi2"  square  timber  drift  bolted  together 
and  overlaid    with   3    inch   plank  securely  spiked   with   8  inch 
spikes.     The  foundation  of  the  abutment  was  made  of  concrete  3 
feet   thick.      Cofferdams    were  used  in  the  construction  of  the 
foundations  and  piers  located  in  the  water.     The  large  piles  and 
shut  piles  were  from   25  to  32  feet  long.     The  spaces  between 
the  walls  of  the  dam  were  filled  with  clay,  sand  and  gravel  and  aver- 
aged 10  feet  in  width.     On  account  of  the  frequent  high  water 
during    the    year    1S90    the    contractor  had  a  great  amount  of 
trouble  to  keep  the  dams  in  a  condition  so  that  the  w^ork  on  the 
foundations    could  be  successfully   carried  on.     The  top  of  the 
coping    of    the    channel    piers    is     50.5    feet    above    the    water, 
giving    a     clear     height     of     50    feet     from     the     lowest     fwinl 
of     the     superstructure     to     low     water,     as    required     by     the 
law     governing     the     construction    ot   bridges     over     the    Mus- 
kingum river.     The  two  158  foot  spans  c  to  c  of  end  piers  are 
Pratt  trusses,  having  parallel  top  and  bottom  chords.     There  is 
a  grade  on  these  two  sj^ans  of  5.25  feet  in  the  length  of  the  span. 
The  chords   are  placed  level  and  the  grade  is  made  in  the  floor 
system  by  riveting  the  floor  beams  at  the  required  height  to  the 
panel  posts.     The  channel  span   is  261    feet  c  to  c  of  end  pins. 
The  design  of  the  truss  is  a  half  hitch,  the  top  chord  being  di- 
vided into  three  sections  as  shown  by  the   drawing.     The  bridge 
has  one  roadway  22  feet  wide,  and  two  sidewalks  6  feet  each,  in 
the  clear.     The  floor  joists  are  built   I  beams,   15  inches  deep, 
weighing  49  pounds  per  foot,  riveted  between  the  floor  beams,  so 
that   the  top  of   the  joists  is  level  with  the  beams.      No  wood 
spiking  pieces  are  used  on  top  of  the  josts.     The  floor  is  fastened 
to  the  joists  with  hooks,  one  end  driven  into  the  edge  of  the  plank 
and  the  other  hooking  around  the  flange  of  the  joist.     The  capacity 
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of  the  bridge  is  a  uniform  distributed  load  of  3,400  pounds  per 
lineal  foot,  using  a  safety  factor  of  four.  The  trusses,  beams  and 
joists  are  mild  steel. 

During  the  summer  of  1890  the  writer  was  employed  by  the 
commissioners  of  Muskingum  County  to  make  a  survey,  maps, 
plans  and  estimates  for  a  new  bridge  to  take  the  place  of  the 
present  Fifth  street  bridge,  Zanesville,  Ohio.  The  United  States 
government  previous  to  this  had  notified  the  county  commission- 
ers to  remove  the  bridge  as  it  was  an  obstruction  to  the  naviga- 
tion of  the  river.  Two  plans  were  prepared  and  submitted  to 
the  secretary  of  war.  One  was  for  a  low  bridge  with  a  draw  in 
the -center  of  the  river.  The  other  a  high  bridge  about  200  feet 
below  the  present  bridge.  The  plans  for  the  high  bridge  were 
approved  by  the  war  department,  The  contract  for  the  high 
bridge  was  let  in  the  winter  of  1890,  and  construction  began  in 
the  spring  of  1891.  Cofferdams  were  used  in  the  construction 
of  all  the  foundations  located  in  the  river.  Cofferdam  for  pier 
No.  I,  west  side  was  constructed  of  8''x8"  square  timber  driven 
as  piles,  the  cracks  battened  and  canvas  fastened  on  the  outside. 
The  excavation  was  carried  down  to  rock  20  feet  below  the  sur- 
face of  the  water.  This  was  the  only  place  rock  was  found,  as 
soundings  were  made  to  a  depth  of  40  feet  and  no  rock  found. 
Cofferdam  No.  2  was  made  of  8"x8"  timber,  bolted  together, 
forming  a  crib.  It  was  sunk  to  the  bed  of  the  river,  sheet  piles 
4  inches  thick  were  driven  on  the  outside  of  the  crib,  then  the 
sheathing  was  covered  with  canvas  from  above  the  water  to  the 
bed  of  the  river  and  extending  out  from  the  dam  on  the  ground 
some  10  feet.  Sand  and  gravel  were  placed  on  this  extension  to 
hold  the  canvas  in  place.  The  excavation  was  made  to  a  point 
about  18  feet  below  the  surface  of  the  water.  Cofferdam  No.  3 
was  constructed  by  using  a  crib  and  sheet  piles  as  in  No.  2  for 
an  inside  wall,  and  an  outside  wall  of  8"x8''  sawed  piles  driven 
close  together  and  the  space  between  the  walls  filled  with  clay 
and  gravel.  The  excavation  in  this  dam  was  made  to  a  depth  of 
abouc  20  feet  from  the  surface  of  the  water.  Coffer  dam  No.  4 
was  made  of  two  rows  of  sawed  piles  eight  feet  apart,  forming  an 
outer  and  inner  wall,  the  piles  in  each  row  being  driven  close  to- 
gether. The  space  between  the  outer  and  inner  walls  was  filled 
with  earth  and  gravel.  The  excavation  in  this  dam  was 
made  to  a  depth  of  about  19  feet  through  sand  and 
gravel.  The  foundations  for  piers  Nos.  2,  3  and  4  were 
constructed  of  two  courses  of  I2"xi2"  square  timber  drift 
bolted  together  with  %  inch  square  iron  bolts  20  inches  long  and 
overlaid  with  3  inch  plank  firmly  spiked  with  8  inch  spikes.  The 
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foundations  of  abutments  and  pedestals  were  made  of  concrete, 
two  feet  in  depth.  The  superstructure  when  completed  will 
consist  of  four  deck  spans  as  follows :  One  56  and  one  68  feet 
supported  by  steel  columns  on  stone  pedestals,  and  two  spans  of 
i22"7)^"  c  to  c  of  end  pins,  and  one  through  span  of  26^  feet 
c  to  c  of  end  pins,  making  a  total  length  of  639  feet  of  truss 
bridge.  The  deck  spans  are  Pratt  trusses.  The  264  foot  span 
is  a  half  hitch  design,  the  top  chord  being  divided  into  three  sec- 
tions, as  shown  by  the  plans.  The  viaduct  on  the  west  side  is 
262  feet  in  length  and  on  the  east  629  feet,  making  the  total 
length  of  1,530  feet  of  steel  trusses  and  viaduct.  The  masonrj- 
approach  to  the  west  end  of  the  bridge  is  162  feet  and  on  the 
east  357  feet,  making  the  total  length  of  the  bridge  and  ap- 
proaches 2,049  ^^^^-  ^^  ^^^  *^  single  roadway  22  feet  wide  be- 
tween the  trusses  of  the  channel  span  and  two  sidewalks  6  feet 
each  in  the  clear,  and  on  the  deck  spans,  viaduct  and  masonry 
approaches  the  roadway  is  24  feet  wide  and  the  sidewalks  7 
feet  each.  The  capacity  of  the  channel  span  is  for  a  uniform 
distributed  load  of  3,950  pounds  per  lineal  foot,  and  on  the  deck 
spans  and  viaduct  4,350  pounds  per  lineal  foot.  The  factor  of 
safety  being  four  on  the  trusses,  and  five  on  the  floor  system. 
The  roadway  joists  are  built  steel  I  beams,  having  a  depth  of  16 
to  24  inches  proportioned  to  the  length  of  the  panel.  The  side- 
walk joists  are  10  inch  rolled  steel  I  beams.  The  roadway  joists 
are  riveted  between,  and  the  sidewalk  joists  on  top  of  the  floor 
beams.  The  grade  on  the  west  approach  is  6  per  cent,  for  344 
feet  and  3.86  per  cent,  for  330  feet  to  the  end  of  the  264  foot 
span.  The  channel  span  is  level.  The  grade  on  the  east  ap- 
proach is  4.4  feet  in  100  feet.  The  floor  is  to  be  of  3  inch  plank 
fastened  to  the  joists  the  same  as  the  Monroe  street  bridge. 

The  P.  C.  cS:  St.  L.  R.  R.  and  the  C.  C.  &  S.  R.  R.  bridges 
will  be  passed  as  1  did  not  have  either  the  time  or  the  data. 

The  bridges  over  the  Muskingum  river  are  divided  as  fol- 
lows: Seventeen  are  highway  and  6  are  railroad,  total  23.  The 
number  in  each  of  the  counties  through  which  the  river  flows  is 
as  follows:  Coshocton  2  railroad  and  2  highway,  total  4;  Mus- 
kingum 3  railway  and  10  highway,  total  13;  Morgan  2  highway; 
Washington  i  railway  and  3  highway,  total  4. 

DISCUSSION. 

Mr.  Bowen — I  would  like  to  have  Mr.  Connar  give  in  detail 
on  the  blackboard  the  plans  of  all  the  bridges  considered;  but 
that  would  consume  too  much  time  and  impose  upoa  Mr,  Connar 
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more  than  he  would  like  to  submit  to,  probably,  in  one  lesson. 
I  would  like  to  know  what  are  the  relative  merits  between  the 
old  wooden  bridge  that  has  served  nearly  sixty  years,  and  the 
modern  iron  bridges  that  we  are  now  building,  taking  into  ac- 
count their  cost?  If  he  has  got  that  figured  out  in  any  way  that 
he  can  show  that  the  iron  bridges  are  as  much  better  than  the 
wooden  bridges  as  the  cost  of  the  one  is  greater  than  the  cost  of 
the  other,  I  would  like  to  hear  it. 

Mr.  Strawn — Would  you  include  in  that,  also,  Mr.  Bowen, 
the  cost  of  maintenance? 

Mr.  Bowen — Oh,  certainly;  iron  bridges  have  to  have  the 
floors  renewed,  as  well  as  wooden  ones.  Of  course  you  would 
not  include  the  building  of  the  wooden  trusses. 

The  President — Can  you  give  us  any  information  on  these 
points  ?  That  is,  whether  the  old  wooden  bridges  were  more 
economical  than  the  new  iron  bridges,  all  things  taken  into  con- 
sideration ? 

Mr.  Connar — I  had  not  thought  particularly  about  that  point; 
but  at  the  time  these  wooden  bridges  were  built,  timber  was  in 
its  prime.  It  is  very  hard  today  to  get  bridge  timber  that  will 
stand  sixty  years.  There  is  the  trouble.  The  iron  bridge,  I 
think,  will  last  longer  than  the  wooden  bridge,  if  properly  cared 
for.  By  giving  it  a  coat  of  paint  at  the  proper  time,  it  will  out- 
last a  wooden  bridge. 

A  Member — Mr.  Chairman,  I  would  ask  the  gentlemen 
whether  there  is  any  slipping  of  the  floor  planks  on  those 
spans  that  have  grades  ?  Or,  is  the  fastaning  to  the  joist  suf- 
ficient to  hold  ? 

Mr.  Connar — The  fastenings  are  driven  through,  hooking  in 
that  shape  (illustrating)  with  a  tang.  That  is  driven  in  the  joist, 
and  is  driven  in  such  a  way  that  it  hooks,  the  same  as  a  cant- 
hook  on  a  flange. 

Mr.  Bowen — If  I  understood  your  report  rightly,  the  grade 
was  made  by  fastening  the  girders  at  different  elevations  on  the 
truss,  the  truss  being  made  level. 

Mr.  Connar — Yes,  sir. 

Mr.  Bowen — What  is  the  reason  for  that  ?  Was  there  any 
special  reason  for  keeping  the  trusses  level,  and  gradmg  the  floor 
in  that  way  ?     Why  not  grade  the  truss  ? 

Mr.  Connar — You  can  do  either.  The  only  reason  that  can 
be  given  for  making  the  trusses  level  is  to  avoid  any  crowding 
or  slipping  down  on  the  grade,  or  crowding  down. 
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Mr.  Bowen — Is  that  a  railroad  bridge  ? 

Mr.  Connar — No,  it  is  a  highway  bridge.  On  the  Fifth  Street 
bridge,  the  grade  is  made  in  the  truss. 

Mr.  Bowen — The  reason  I  referred  lo  it  is  this:  I  have  had 
some  experience  myself  in  it.  About  twenty  years  ago,  I  de- 
signed a  bridge  across  the  Scioto  river,  just  south  of  the  city 
here.  Previous  to  that  time  it  was  maintained,  by  those  who 
had  been  building  bridges,  that  it  was  not  possible  to  build  it  any 
other  way  than  to  set  it  level  on  the  abutments.  I  took  the  re- 
sponsibility of  making  a  different  plan.  The  structure  was  500 
feet  long;  the  two  spans  of  150  feet  each  and  the  balance  of  the 
200  feet  divided  between  the  canal  and  railroad,  and  in  the  total 
distance  it  has  a  grade  of  nine  feet.  Well,  that  was  graded  in  the 
masonry,  just  to  suit  the  crown  of  the  bridge,  and  was  built  that 
way,  and  keeps  its  position  as  well  as  any  bridge  in  the  county. 

Mr.  Connar — Is  that  an  iron  bridge  ? 

Mr.  Bowen — Yes,  sir.  The  State  street  bridge  was  built  on 
the  same  plan.  It  was  previously  an  old  bridge  that  had  been 
built  level.  The  old  one  was  taken  down  and  a  new  bridge  was 
put  upon  the  piers  and  adjusted  with  one  end  four  feet  higher 
than  the  other.  The  Broad  street  bridge  is  another  I  planned  on 
the  same  principle.  That  has  a  grade  of  four  feet  in  three 
hundred.  And  since  those  three  bridges  were  built,  I  have  never 
observed  any  creeping  of  the  iron  or  timbers  in  any  way.  They 
seemed  to  keep  their  position  as  well  as  those  that  are  perfectly 
level. 

Mr.  Connar — I  have  no  particular  choice  between  the  two 
plans. 

Mr.  Bowen — Understand  me,  I  am  not  condemning  the  plan 
you  have  stated,  because  it  is  perfectly  feasible  to  do  it  in  that 
way;  but  it  may  be  done  in  the  other  way. 

Mr.  Connar — I  admit  that. 

A  Member — Probably  the  shop  practice  has  something  to  do 
with  that.  By  making  the  slope  in  the  floor  and  cords  parallel, 
you  get  the  same  calculation  all  the  way  through  on  your  parallel 
cords.  By  extending  your  beams  down  further  you  don't  need 
any  further  calculation.  That  has  a  great  deal  to  do  with  it. 
Theoretically  I  presume  if  you  inclined  your  trusses  that  ought 
to  be  allowed  for  in  your  calculation.  That  is  done  away  with 
in  this  way. 

Mr.  Connar — That  was  one  of  the  reasons.     I  forgot  to  meo- 
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tion  it.     That  leaves  all  the  posts  perpendicular;  the  other  way 
you  have  angle  to  contend  with  in  making  your  calculations. 

The  President — I  think  in  one  place  you  said  that  after  the 
piles  had  been  driven  canvas  was  nailed  to  the  outside,  and 
allowed  to  extend  on  the  bed  about  ten  feet  in  each  direction. 
Was  there  water  in  the  river  when  the  canvas  was  put  on  ? 

Mr.  Connar — Yes,  sir,  eight  or  ten  feet. 

A  Member — Did  you  have  a  diver  to  do  the  work  ? 

Mr.  Connar — No,  sir,  sinkers  were  put  upon  it  to  sink  it 
down.     It  is  very  easily  done. 

A  Member — Is  it  effectual  in  keeping  out  the  water  ? 

Mr.  Connar — I  think  it  is  where  you  have  clay  on  the  bot- 
tom ;  if  you  have  sand  it  is  not  so  good. 

A  Member — You  had  several  bridges  where  you  had  sand 
and  gravel  foundations,  if  I  remember  right  ?  You  probably  ex- 
perienced some  difficulty  in  keeping  the  water  out  there  ? 

Mr.  Connar — Yes,  we  had  a  great  deal  of  trouble  in  places. 

A  Member — Did  you  keep  it  out  by  pumps  ? 

Mr.  Connar — Yes,  sir,  by  pumps. 

Mr.  Strawn — Do  I  understand  that  one  of  those  large  piers 
was  left  hollow  and  never  filled  ? 

Mr.  Connar — Yes,  sir,  that  was  on  the  old  Y  bridge;  it  has 
stood  for  sixty  years.  They  were  repairing  it  last  year  and  on 
taking  the  floor  up  from  over  the  pier  they  found  it  hollow. 

Mr.  Strawn — What  is  the  thicHness  of  the  wall  ? 

Mr.  Connar — About  two  feet,  and  those  piers  I  judge  are 
about  twenty-four  feet  high,  or  in  that  neighborhood. 

Mr.  Strawn — Would  that  be  regarded  to-day  as  a  good  style 
of  work  ? 

Mr.  Connar — 1  think  not;  I  don't  remember  whether  Mr. 
Dunn  saw  that  pier  when  it  was  uncovered  last  spring  or  not. 

Mr.  Dunn — Yes,  sir,  it  was  about  two  feet  or  two  and  one-half. 

A  Member — How  thick  at  the  bottom  ? 

Mr.  Connar — I  don't  know;  I  don't  know  what  the  thickness 
was;  I  think  it  got  thicker  toward  the  bottom. 

Mr.  Bowen — Do  you  know  how  that  was  estimated  Mr. 
Connar  i*     (Laughter.) 

Mr.  CcHinar — No,  I  don't  know  anything  about  that. 
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THE  JACKSONVILLE,  FLORIDA,  BRIDGE. 

BY  O.  BENSON,  CANTON,  O. 

The  St.  Johns   river,    whose   general   course    is    northerly, 
makes  an  abrupt  turn  to  the  east  at  Jacksonville,  and  flows  to- 
ward the   ocean-tide,  at  this  point  having  a  maximum  range  of 
about  four  feet.     The   city,  with  its  principal  wharfs,  lies  along 
the  north  bank  of  the  river,  and  around  the  angle  of  this  bend. 
Across  the  river,  opposite  Jacksonville,  lies  the  village  of  South 
Jacksonville,  northern  terminus  of  the  Jacksonville,  St.  Augustine 
&  Halifax  River  Railway.     This  road  is  owned  by  Mr.  Flagler, 
of  "Standard  Oil"  fame.     The  Savannah,  Florida   &   Western 
Railway  has  a  station  at  the  west  bank,  near    the  bend,  and 
freight    cars    were   formerly    transferred    across    the    river    on 
clumsy  ferry  boats,  while  passengers  were  compelled  to  transfer 
to  a  point   almost  one   mile  east  of  the  S.,  F.  &  W.  station  and 
cross  at  another  ferry. 

It  was  proposed  to  bridge  the  St.  Johns  at  a  point  just  south 
of  the  S.,  F.  &  W.  station,  thus  completing  an  all  rail  route  from 
New  York  and  the  North  to  St.  Augustine,  where  Mr.  Flagler 
owns  the  famous  winter  hotels  "Ponce  de  Leyon"  and  "Alcazar." 
Work  was  commenced  in  the  winter  of  1888-89,  and  continued 
without  interruption  until  the  bridge  was  completed  in  the  spring 
of  1890,  Mr.  Geo.  S.  Morrison,  being  chief  engineer. 

This  structure  is  a  single  track  "through"  railroad  bridge, 
consisting  of  four  fixed  spans,  each  250  feet  center  to  center  of  end 
pins,  and  a  draw  span  of  218  feet  do.,  with  i,4CX)  feet  of  creo- 
soted  pile  approaches,  all  metal  used  is  mild  steel.  Trusses 
were  spaced  18  feet,  center  to  center.  Gauge  of  track  is  the 
Southern  standard,  4  feet  9  inches. 

Piers  for  fixed  spans  consisted  of  two  cylinders,  each  10  feet 
in  diameter,  one  under  each  truss,  which  were  connected 
by  strong  angle  iron  bracmg.  Soft  steel  five-eights  (H) 
inches  thick  formed  the  outer  shell  of  these  piers,  and  the 
interior  was  tilled  with  a  very  excellent  concrete  composed  of 
one  part  Portland  cement,  two  parts  sharp  beach  sand,  and  three 
parts  sea  shells  called  "coqtena" — the  resulting  compound,  when 
set,  resembles  compact  coral  limestone.  A  "tumbling  box" 
mixer  was  used,  and  the  concrete  rammed  in  the  ordinary  way. 

In  sinking  cylinders  for  piers,  the  pneumatic  process  was  em- 
ployed. Timbers  cut  to  the  proper  curve  were  bolted  around 
the  inside  of  the  cylinder  about  five  feet  from  the  lower  end, 
forming  a  ledge,  and  on  this  ledge  a  bell-shaped  iron  contrivance 
rested.     (See  sketch.) 
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An  air  lock,  having  door  at  top  and  bottom,  was  attached  to 
the  top  of  this  shell.  The  air  lock  was  reached  by  means  of  an 
iron  shaft  three  (3)  feet  in  diameter,  bolted  up  in  sections,  and 
having  a  ladder  attached  to  the  inside.  All  joints  were  made 
tight  by  means  of  oakum  and  lead  calking.  Bags  of  sand  were 
thrown  in,  and  water  admitted  above  the  bell  to  weight  the  cy- 
linder down.  That  part  of  the  cylinder  below  the  bell,  which 
was,  of  course,  the  Working .  chamber,  was  supplied  with  air 
through  a  hose  connected  with  a  compressor. 

The  material  encountered  in  sinking  piers  was  a  soft  coral 
limestone  of  very  irregular  formation,  which  could  not  be  suc- 
cessfully blasted,  while  it  was  so  hard  that  a  shovel  would  not 
penetrate  it.  It  was  therefore  necessary  to  loosen  this  material 
in  small  fragments  with  a  pick.  Material  excavated  was  shov- 
eled into  sacks  and  lifted  to  the  air  lock  above,  from  which  it 
was  hoisted  with  block  and  tackle. 

After  material  had  been  removed  to  a  depth  of  one  or  two 
feet  below  the  lower  end  of  the  cylinder,  the  men  were  called 
out,  air  shut  off  at  the  compressor,  and  a  valve  was  opened, 
which  allowed  air  to  escape  from  the  working  chamber  and  re- 
lieve the  cylinder  of  its  buoyant  effort.  This  usually  caused  the 
cylinder  to  go  down  with  a  rush.  Loose  material  was  also 
scoured  away  from  under  the  cutting  edge  by  water,  which  came 
in  to  take  the  place  of  escaping  air.  Air  pressure  was  then 
turned  on,  and  when  it  had  forced  the  water  from  the  chamber, 
men  were  again  sent  down. 

This  work  was  very  tedious,  it  being  often  impossible  to 
sink  more  than  six  inches  per  day.  Logs  were  sometimes  found 
imbedded  in  the  rock,  also  pockets  and  veins  filled  with  sand,  or 
pure  spring  water. 

After  a  cylinder  had  been  sunk  to  the  desired  depth  upon  a 
good  foundation,  the  working  chamber  was  filled  with  concrete, 
passed  down  through  the  air  lock  in  sacks,  and  after  this  had 
set,  water  was  pumped  out  from  above,  so  that  the  shaft,  air 
lock,  etc.,  could  be  removed.  The  remainder  of  the  cylinder 
was  then  filled  with  concrete. 

One  cylinder  near  the  west  shore,  which  penetrated  the  rock 
but  a  short  distance,  w  as  suddenly  buoyed  up  a  distance  of  about 
three  feet  while  being  pumped  out  in  this  way,  to  the  great  con- 
sternation of  superstitious  negroes  employed.  This  made  it 
necessary  to  remove  the  concrete  already  in  place  and  again 
sink  the  cylinder — an  operation  involving  cost  greater  than  that 
of  the  original. 
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ERECTION  OF  SPANS. 

The  draw  span  was  erected  on  the  crib  work  which  had 
een  constructed  for  its  protection,  but  fixed  spans  were  erected 
ne  at  a  time,  on  two  barges  which  were  moored  about  one  and 
ne-half  miles  from  the  bridge  site. 

Each  barge  was  simply  a  strong  wooden  box  114J4  feet  long 
nd  30  j4  feet  wide.  After  erecting  a  span,  it  was  towed  to 
lace  at  high  water  and  lowered  on  its  seat  by  the  receding  tide, 
ided  by  the  removal  of  plugs  from  holes  in  the  bottom  of 
•arges.  These  barges  were  then  towed  away  and  another  span 
vas  erected  on  the  same  blocking.  This  method  saved  very 
xpensive  false  work,  which  would  otherwise  have  been  re- 
uired,  as  the  river  is  very  deep,  and  the  bottom,  some  of  which 
;  bare  rock,  is  often  swept  by  swift  currents. 

TIMBER. 

All  timber  used  in  any  part  of  this  structure,  except  crib 
/ork,  was  creosoted,  long-leaf  Florida  Pine.  Unprotected 
mber  decays  very  rapidly  in  that  warm,  moist  climate,  while 
le  life  of  an  ordinary  pile  driven  in  water  is  about  four 
ears,  as  it  is  quickly  eaten  off  between  high  and  low  water 
V  shell  fish  and  marine  insects,  aided  by  the  saline  water  itself. 

The  company  that,  supplied  the  creosoted  piles  for  this  work 
laims  that  they  will  last  twenty  years. 


MPROVEMENT     OF     COUNTRY     ROADS.— THEIR 

NECESSITY. 

BY  G.  S.  INNIS,  COLUMBUS,  O. 

On  this  branch  of  the  subject  little  need  be  said,  after  taking 
ride  over  them,  especially  near  our  large  cities.  In  certain 
mes  of  the  year,  for  instance  when  the  ground  has  recently 
lawed  out,  or  after  heavy  rains,  they  become  almost,  or  quite, 
npassable  for  ordinary  loads.  A  farm  ten  miles  from  market, 
nd  nothing  better  than  mud  roads  for  its  owner  to  pass  over  to 
sll  his  produce,  is  not  worth  more  than  half  as  much  as  it  would 
e  with  a  good  improved  road. 

THE  SURVEY. 

In  locating  a  permanent  road  care   must  be  taken  that  the 
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survey  is  exactly  on  the  line  it  purports  to  be,  when  this  line  is 
supposed  to  divide  farms,  sections  or  other  sub-divisions  of  land. 
If  this  is  well  done  it  is  worth  money  to  the  land  holders  and  tax 
payers  ever  afterward.  If  not  well  done  it  causes  expense  and 
other,  trouble  for  all  time  to  come. 

CULVERTS  AND  BRIDGES. 

One  of  these  should  be  made  at  every  water  course  natur- 
ally crossing  the  proposed  road.  It  does  not  pay  to  turn  even  a 
small  stream  of  water  down  the  gutter  or  side  ditch  to  save  the 
expense  of  a  culvert.  It  will  both  wash  the  side  of  the  road  and 
keep  it  wet  longer  than  is  necessary,  and  thus  cost  more  for  re- 
pairs than  the  cost  of  the  culvert  would  have  been  when  making 
the  road. 

These  culverts  must  be  made  of  good  material,  if  it  is  de- 
sired to  make  the  best  use  of  the  people's  money  taxed  to  build 
the  road.  If  the  road  is  a  thoroughfare  or  one  much  traveled, 
the  culverts  should  be  twenty-four  feet  long  from  outside  to 
outside.  With  less  important  roads  twenty  feet  will  be  found 
sufficient.  In  all  cases  they  must  be  made  abundantly  larj;e 
to  carry  off  the  water  of  the  streams  passing  through  them. 
The  side  walls  must  be  made  two  feet  thick  and  be  well  put 
down  so  as  to  be  below  any  danger  from  frost,  and  the  top  of 
the  arch  or  covering  at  least  eighteen  inches  below  the  finished 
surface  of  the  roadway. 

GRADING. 

This  should  be  well  done,  and  in  no  place  as  steep  as  the 
limit  allowed  by  law.  As  for  width,  twenty-six  feet  will  be 
found  sufficient  tor  most  country  roads.  It  should  have  a  crown 
in  the  centre  of  eight  inches  at  least,  and  for  the  widest  roads 
twelve  inches  will  not  be  found  too  much.  The  mistake  com- 
monly made  in  grading  roads  is  making  them  too  high.  Roads 
and  their  side  ditches  or  gutters  should,  of  the  two,  drain  the  water 
from  the  adjoining  lands,  and  not  on  to  those  lands.  The  owners 
of  these  adjoining  lands  pay  for  the  improvement  and  they  have 
an  equitable  right  to  every  benetit  which  can  reasonably  be  made 
for  them. 

DRAINAGE. 

For  this  purpose,  make  good  ditches  along  each  side  of  the 
road,  at  least  from  twelve  to  lifteen  inches  deep.  Then,  in  every 
natural  water  course,  ditches  must  be  cut  through  the  adjoining 
lands  deep  enough  to  drain  the  side  ditches  along  the  road  to  the  bot- 
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torn,  and  in  no  case  left  so  that  pools  of  water  will  stand  in  these  side 
ditches.  Remember  that  a  good  road  cannot  be  made  at  reason- 
able expense  unless  well  drained. 

GRAVELING  THE  ROAD    BED. 

Here  comes  the  rub.  What  material  shall  be  used?  The 
most  of  our  bank  or  river  gravel  is  too  soft  for  the  best  results. 
When  wet  it  cuts  into  ruts  badly,  if  indeed  it  does  not  become 
mud.  If  bank  gravel  is  used  care  must  be  taken  in  selecting  it. 
In  no  case  use  gravel  mixed  with  slate  or  red  sandstone.  That 
of  uniform  gray  color  is  the  best  we  have  m  the  white  limestone 
region.  Crushed  blue  limestone,  when  solid,  at  tifty  per  cent, 
advance  in  price,  is  cheaper  in  the  end  than  most  of  our  bank 
gravels.  Care  must  be  taken  to  have  it  crushed  fine  enough  so 
it  will  cement  into  a  hard  smooth  surface.  No  large  pieces  or 
slabs  must  be  put  in  the  bottom,  unless  indeed,  they  are  put  so 
low  as  to  require  as  much  fine  broken  material  over  them  as  at 
other  places.  Then  they  only  fill  up  and  are  no  better  than  clay, 
except  in  boggy  or  swampy  land. 

The  usual  rule  is  to  accept  no  piece  of  broken  stone  too  large 
to  go  every  way  through  a  ring  one  and  three-fourths  inches  in 
diameter.  This  rule  must  be  rigidly  enforced  if  we  expect  a 
good  smooth  surfaced  road,  and  unless  we  make  a  good  road 
why  incur  the  expense  of  the  improvement?  The  same  is  true 
of  gravel.  If  too  coarse,  the  road  will  always  be  rough.  Still 
fine  sand  should  be  rejected,  and  in  no  case  the  least  loam  or  clay 
should  be  mixed  with  the  gravel. 

As  to  depth,  it  must  not  be  less  than  twelve  inches  in  the 
centre,  and  eight  inches  at  each  edge.  Twelve  feet  wide  for 
most  roads  will  be  found  sufficient,  but  where  much  travel  is  ex- 
pected, this  width  should  be  increased  from  two  to  four  feet. 
Whether  broken  stone  or  gravel  is  used,  care  must  be  taken  in 
spreading  it,  to  work  the  coarser  material  to  the  bottom,  and  so 
spread  as  to  have  a  smooth  and  rcgula»*  crownmg  surface.  Re- 
member that  the  smoother  surface  your  road  has,  the  better  it 
answers  the  purpose  for  which  you  spend  your  own,  as  well  as 
your  neighbor's  money. 

If  the  best  results  are  expected  these  improved  roads  must  be 
kept  in  good  repair.  It  is  worse  than  folly  to  allow  them  to  be 
cut  into  holes  and  ruts,  before  anything  is  done  towards  repair- 
ing them.  It  is  a  waste  of  money.  Nothing  repairs  a  road  so 
cheaply  as  a  good  scraper.  Scrape  often  until  your  road  bed 
becomes  solid,  and  after  that  it  will  require  less  attention. 
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TURNPIKE  SPECIFICATIONS  FOR  NE WTONSVILLE 
AND  BOSTON  FREE  TURNPIKE,  CLER- 
MONT  COUNTY,  OHIO. 

BY    GEO.  H.    HILL,    MILFORD,    O. 

For  about  twelve  years  past  the  commissioners  of  Clermont 
county,  Ohio,  have  been  building  from  twelve  to  fifteen  miles  of 
free  turnpikes  each  year.     Said  turnpikes  in  said  county  arc  all 
built  under  special  acts  of  the  legislature  of  the  State  of  Ohio, 
requiring  the  people  along  the  line  of  said  roads  to  pay  twenty  per 
cent,    of   the   cost   of  construction.     The  commissioners,  under 
these  acts,  determine  how  many  miles  of  road  they  will  build  in 
a  certain  vicinity  each  year,  distributing  them  over  different  parts 
of  the  county,  and  levy  the  tax  for  the  remaining  80  per  cent,  of 
the  cost.     They  select  their  own  engineers,  sometimes  having 
two  or  three  engineers  at  the  same   time,  assigning   them  so  as 
to  give  the  engineer  work  nearest  his  home.     The  roads  are 
surveyed  by  the  engineer  under  the  direction  of  the  commission- 
ers, acting  as  viewers.     The  commissioners  also  dictate  the  kind 
of  road  they  will  build,  with  width  and  depth  of  metal,  and  leave 
the  rest  of  the  work  to  the  engineer,  including  profile,  specifica- 
tions, estimates  of  cost,  etc.     They  are  then  advertised    for  sale 
in  two  of  the  county   papers,   and   sold  at  public  outcry,   by  the 
county  auditor,  to  the  lowest  responsible  bidder,  in  the  presence  of 
the  commissioners  and   engineer,   who  reads  the  specifications, 
along  the  line  of  the  roads,  in  half  mile  sections.     The  contractor 
is  then  required  to  give  a  bond  and  signs  a  contract  to  complete 
the  road  in  accordance  with  the  specifications.     When  the  work 
is  to  commence,  the   commissioners  assign  to  one  of  their  num- 
ber a  certain  number  of  the  roads,  to  oversee  the  construction  of 
the  same,  in  connection  with  the  engineer  on  that  road,  and  when 
a  road  or  section  is  to  be   received,   they  generally  all   meet  to- 
gether with  the  engineer,  to  examine  the  same,  and  then  require 
the  engineer  to   make   a   report   in    writing  as  to  its  accordance 
with  the  specifications.     I  had  charge  of  about  three-fourths  of 
these  roads  as  engineer,  from  18S4  to  January  i,  1892,  the  other 
engineeis  using  my  general    specifications.     The   specifications 
which  follow   are  the  outgrowth   of  what  seemed  to  me  to  be 
needed  for  the  construction  of  said  roads  under  the   joint  super- 
vision of  the  engineer   and  one  of  the  commissions.     I   herewith 
also  furnish  a  copy  of  my  work  for  Section  I  of  the  road,  as 
read  on  the  dav  of  sale. 


SPECIFICATIONS.  ■ 

Said  turnpike  is  to  be;  built  on  the  line  of  the  road  asl 
laid  out  by  the  engineer  under  the  direction  of  the  commissionerB  J 
o€  Clermont  county,  Ohio,  and  as  shown  by  the  plat  and  de-  1 
scTiption  of  route  also  shown  by  the  stakes  along  the  center  1 
Unt;  of  said  road.  \ 

The  contractor  must  clear  the  road  of  all  obstructions  to  the 
width  of  36  feet,  unless  otherwise  directed  by  the  commissioners. 
jAll  trees  and  stumps  within  the  area  required  for  the  road  bed 
■  and  ditches  must  be  grubbed  and  removed  therefrom,  except  in 
Ifills,  wheie  they  may  be  cut  off  level  with  the  ground  and  cov- 
lered  over.  All  rubbish  and  other  material  liable  to  obstruct  the 
i  water  way  between  the  abutments  of  any  bridge  built  by  the  ( 
r commissioners  or  contractor  must  be  removed  to  a  depth  suffi- 
fcienl  for  the  necessary  waterway. 

Contractors  must  preserve  all  monuments  set  for  corners  to  \ 
■Jandg,  which  may  be  found  within  the  limits  of  said  road.  | 

Said  turnpike  is  to  be  graded  24  feet  wide  on  top  of  all  fills 

■{or  12  feet  from  the   center   line   of  the  road)  and  made  26  feet   I 

B^ide  at  the  base  of  all  cuts  or  ( r3  feet  from  the  center  line)  and   I 

Jmade  with  a  crown  of  eight  inches  above  the  edges,  counting  10   i 

n  each  side  of  center  line  to  edges,  and  26  feet  between  the    ' 

pitches,  except   where  the  specified  slope  of  sides  might  require  1 

™ore  than  26  feet,  then   the   width   to   be  increased  as  may  be 

•ceded.     The   slope   of  banks  in  cuttings  is  to  be  one  horizontal 

•  one    perpendicular,    and    that    of    fills   to   be    one    and   one- 

P«If    horizontal  to   one  perpendicular,  and  in  all  cases  both   of 

"Its  and  flits,  the  sides  to  be  made  a  regular  slope  from  the  top 

'  the  bottom.     The  edges  are  to  be  made  straight  and  the  sur- 

Pyc    of  uniform   appearance,   without   holes  and   bumps,    upon 

■'d  road  bed,  the  entire  width   for  the  metal  area  and  in  mak- 

,'S   'he  fills  the  dirt  must  lirst  be  taken  from  the  high  places  to 

""   I  hf  low  places  as  far  as  practicable,  provided  the  distance  may 

"*t5-  '^-'^'■■'^'^^   6°°  ^*^*"*-     '^^'^  surface   height   of  the  road  is  that 

"■'•^Jeh  is  referred   to  by  the  top  of  stake  in  the  center  line  of  the 

roatj  before  the  cuts  and   fills  are  made,  and  the  grade  height  is 

trirti   i^y  which  the  road  bed   is   to   be  completed  by  making  the 

cuts  and  fills  in  accordance   with   the  engineer's  profile  and  de- 

^'"'^^Ption  ot  cuts  and   fills,  as  shown  by   the  grade  line  on   said 

PJoHig^  above  or   below   the   corresponding  surface  height,  f.v- 

*■  '*^'ir  of    the    metal.     The    figures    showing    cuts   and    fills, 

marliied  on  side  stakes   and   in  description   of  cuts  and  fills,  are 

Siv^n  in    feet    and    tenths  of   a    foot,    and    they    refer   to  the 

^^P  of  the  stakes  in  the  center  line  of  the  road,  also  to  the  crown 
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of  the  road  bed  when  completed  {^exclusive  of  the  metal,)  that  is 
to  say,  if  marked  2.5  feet,  it  is  to  be  cut  dowa  2.5  feet  from  the 
top  of  stakes   at  that   point  in   the  center  line,   and  the  sides 
enough  lower  to  give  the  required   crown,  and  when  fills  are 
marked  two  or  more  feet  high,  an  increase  of  10  per  cent,  in  height 
above  that  which  is  marked  may  be  required  to  allow  for  set- 
tling.    The  grading  is  also  to  be  made  regular  and  straight  from 
point  to  point  as    shown  by  the   grade  line  on  profile,  from  one 
crossed  (x)  slake  or  number  to  another,   as  shown   also  in  the 
left  margin  of  description  of  cuts  and  fills,  unless  otherwise  shown 
on  profile  and  where  bridges  intervene.     Also  straight  on  top 
fiom  center  line    to  sides.     (See   cross    section    profile.)     The 
stakes  with  a  cross  (x)  on  them,  or  the  crossed  numbers  in  the 
left  margin  of  description  of  cuts  and  fills,  are    the  governing 
ones;  the  others  are  intended  to  be  approximately  correct,  but 
may  vary  a  little  above  or  below.     Any  errors  that  may  have 
been  made  in  marking  the  side  stakes,  and  which  do  not  correspond 
with  the  profile  and  description,  are  to  be  corrected  by  the  engi- 
neer  without   incurring  any  extra    compensation   or    reduction. 
The  grading  is  to  be  examined  and  approved  by  the  engineer  be- 
fore  the   stone   and   gravel  is   hauled  upon  the  road  bed  to  pre- 
vent it,  and  to  enable  this   to  be  done  not  less  than  one-half  of  a 
section  is  tu  be   completed    for    examination    at    a    time.     The 
grading  must   all  be  completed  on  or  before  July  15,  1891,  and, 
should  the  road  bed  be  cut  up  by  travel  or  otherwise,  after  being 
approved,  the  contractor  must  fill  up  and  smooth  off  the  uneven 
places  in  the  road  bed,  at   least  100  feet  at  a  time,  ahead  of  the 
stone  being  put  on  the  road. 

The  word  culvert  in  these  specifications  will  be  understood  to 
mean  the  masonry  for  water  ways  across  the  road,  and  covered 
with  stone  caps,  and  the  word  bridge  to  mean  masonry  covered 
with  w'ood  tops.  All  culverts  and  bridges  required  to  be  made 
by  the  contractor  are  to  be  completed,  with  the  grading  before 
the  metal  is  to  be  put  on,  on  or  before  July  15,  1891,  and  are  to 
be  built  at  all  points  shown  on  profile  or  in  description  of  cuts 
and  tills  of  the  size  and  dimensions  therein  named. 

Common  culverts  are  marked  i'xi'x24'  or  '2x2^x24',  etc., 
and  the  meaning  is  one  foot  square  or  two  feet  square  in  the 
opening  and  twenty-four  feet  long.  They  are  to  have  walls  not 
less  than  two  feet  thick,  and  to  be  paved  in  ihe  bottom  with 
stones  set  on  edge  perpendicularly  (not  inclined)  and  made  one 
foot  deep,  fastened  and  well  protected  at  the  ends  to  prevent  un- 
dermining. The  walls  are  to  go  down  to  a  depth  of  two  feet 
below  the  top  of  pavement,  or  lower   if  necessary,  to  secure  a 
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good  foundation.  They  are  to  be  strengthened  at  the  ends  by 
wings  not  less  than  two  feet  in  the  rear  of  the  Walls,  to  go  down 
to  the  same  depth  as  the  walls,  and  carried  up  as  high  as  the  top 
rf  the  cap  stones,  united  to  the  walls  by  joints  well  broken,  and  set 
parallel  with  the  center  line  of  the  road,  the  ends  built  up  square,  and 
:he  top  course  of  stone  to  be  long  enough  to  reach  across  the 
:wo  feet  of  wall.  The  top  of  pavement  is  to  be  set  with  enough 
inclination  to  give  good  drainage.  The  walls  must  \ye  built  of 
good  stone,  laid  up  dry,  close  enough  to  give  stability  and  well 
bound  together.  The  top  is  to  be  covered  with  two  layers  of 
good  sound  stone,  not  less  than  three  inches  thick,  so  laid  as  to 
break  joints  thoroughly,  both  layers  to  be  laid  close,  and  the  un- 
der layer  to  be  made  of  stone  long  enough  to  extend  not  less 
than  fifteen  inches  beyond  the  face  of  the  walls.  No  culvert  is 
to  be  less  than  twenty-four  feet  long,  and  when  made  under  a  fill 
a  wall  must  be  built  over  the  ends  long  enough  to  extend  to  the 
end  of  each  wing,  and  high  enough  to  hold  said  fill,  the  thickness 
of  the  walls  to  be  regulated  by  their  height,  as  in  other  cases 
hereinafter  mentioned,  but  m  no  case  less  than  two  feet  thick; 
and  the  top  course  to  be  made  of  stone  large  enough  to  reach 
icross  the  width  of  the  walls.  Also  in  cases  where  the  fill  over 
1  culvert  may  exceed  three  feet  in  height,  then  the  culvert  must  ' 
3e  increased  in  length  three  feet  for  every  additional  foot  in 
leight,  with  wall  over  the  ends  as  before  named,  said  increase  in 
ength  to  govern,  whether  so  marked  or  not. 

Small  bridges  are  to  have  walls  twenty  feet  long  on  top,  and 
)attered  from  base  upward  about  one  inch  to  the  foot,  with 
ving  walls  similar  to  culverts,  except  that  the  wings  must  be 
:arried  up  to  the  height  of  the  top  of  the  floor  boards,  as  a  para- 
)et,  to  hold  the  banking,  which  in  this  |place  must  be  made  of 
inely  broken  stone  and  gravel  the  entire  space  between  the 
vings,  and  three  feet  wide  outward  from  the  floor  boards  on  each 
iide,  and  carried  up  so  that  it  will  be  flush  with  the  top  of  floor 
)oards  the  whole  length  of  the  floor  after  settling,  and  gradually 
lope  back  to  the  same  level  as  the  rest  ot  the  banking.  If  said 
)ridges  are  four  feet,  or  less,  between  the  walls,  they  are  to  be  paved 
n  the  bottom  the  same  as  culverts.  The  thickness  of  the  walls  or 
ibutments  of  bridges  at  the  base  will  be  governed  by  their 
leight,  and,  as  a  general  rule,  will  be  required  equal  to  one-half 
heir  height,  counting  from  foundation  to  top,  unless  other- 
vise  expressed.  In  all  cases  the  walls  or  abutments  for 
)ridges  must  be  carried  up  high  enough  to  correspond  with  the 
op  of  the  grade  or  fills,  connected  therewith,  as  shown  by  the 
)rofile,  whether  so  marked  or  not,  and  also  to  go  down  deep 
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enough  to  secure  a  good  solid  foundation  without  any  extras  m 
either  case.  Also  if  walls  are  needed  to  connect  with  the  ends 
of  wings  to  hold  the  fills,  the  contractor  must  build  them  at  his 
own  expense,  provided  they  shall  not  exceed  fifteen  feet  in  length. 
The  covering  of  bridges  is  to  be  made  with  cross  ties  or  joists, 
eight  in  number,  as  follows: — If  4  feet  or  less  between  the  waDs, 
or  abutments,  they  are  to  be  6x4  inches;  if  5  to  6  feet  between 
the  walls,  they  are  to  be  8x4  inches ;  if  7  to  8  feet  between  the 
walls,  they  are  to  be  10x4  inches;  if  9  to  10  feet  between  the  waDs, 
they  are  to  be  12x4  inches;  if  11  to  12  feet  between  the 
walls  they  are  to  be  14x4  inches,  and  long  enough  to  extend  15 
inches  beyond  the  face  of  the  walls,  the  ends  resting  on  a 
board  one  foot  wide  and  two  and  one-half  inches  thick,  and 
eighteen  feet  long,  laid  on  top  of  the  wall,  and  the  edge 
laid  three  inches  back  from  the  face  of  the  walls.  The 
ends  of  the  joists  are  to  be  capped  with  a  board  wide  enough  to 
rest  on  the  wall  and  extend  to  the  top  of  the  floor,  spiked  to  the 
ends  of  the  joists,  the  bottom  board  and  the  floor.  The  top  or 
floor  is  to  be  made  of  boards  about  eight  inches  wide,  two  and 
one-half  inches  thick  and  eighteen  feet  long,  except  when  made 
on  a  skew,  then  the  length  is  to  be  increased  enough  to  make  it 
measure  eighteen  feet  square  across.  The  floor  must  be 
thoroughly  spiked  to  the  joists,  with  good  large  spikes  in  each 
joist,  and  then  completed  with  a  good  board  2x6  inches  wide, 
spiked  down  over  the  ends  to  keep  the  boards  in  place;  also,  if 
eight  feet  or  more  between  the  walls,  they  are  to  have  good  side 
railing  put  on  for  protection. 

All  lumber  for  said  bridges  must  be  of  white  oak  and  of  the 
best  quality,  and  also  all  stone  for  masonrj'  to  be  of  good  quality 
and  laid  up  dry  unless  otherwise  expressed.  Stone  to  be  of  suf- 
ficient size  10  give  stability,  well  bound  together,  joints  properly 
broken  and  laid  in  a  workmanlike  manner.  The  contractor  to 
furnish  all  materials,  and  build  all  culverts  and  bridges  called  for, 
unless  otherwise  mentioned,  and  to  have  them  all  completed 
within  the  time  previously  mentioned.  Masonry  for  large  bridges 
as  per  special  specifications. 

The  metal  part  of  the  road  bed  is  to  be  built  as  follows:  ist. 
A  foundation  of  coarsely  broken  stone  ten  feet  wide  (five  feet  on 
each  side  of  the  center  line  of  the  road)  and  seven  inches  deep, 
pieces  not  to  exceed  four  inches  in  longest  dimensions. 

2nd.  A  layer  of  napping  or  finely  broken  stone,  on  top  of 
the  said  foundations  ten  feet  wide  and  three  inches  deep,  pieces 
not  to  exceed  two  inches  in  longest  dimensions,  and  so  spread  as 
to  give  the  required  grade  and  crown,  even  if  it  take  more  thaa 
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ten  inches  in  depth  to  make  it  so,  where  the  grade  has  not  been 
properly  prepared. 

3rd.  A  layer  of  finely  pulverized  dirt,  to  be  put  on  -with  a 
shovel  (and  not  with  a  scraper)  just  enough  to  fill  up  the  depres- 
sions in  the  surface  between  the  broken  stone. 

4th.  A  layer  of  good  gravel  (the  best  that  can  be  obtained 
in  the  vicinity  of  the  road  at  a  reasonable  distance)  ten  feet  wide 
and  two  inches  deep,  spread  and  raked  evenly,  so  as  not  to  leave 
holes  to  contain  water,  and  if  mixed  with  rock,  the  large  pieces 
must  be  broken  up,  so  as  to  mix  with  the  gravel  and  form  a 
smooth  surface  on  top,  corresponding  with  the  required  grade 
underneath,  and  if  not  so  made,  the  commissioners  may  require 
enough  more  metal  put  on  top  to  make  it  so.  Said  foundation 
and  napping  are  to  be  put  on  between  two  boards  ten  inches 
wide  and  filled  up  to  the  top  of  the  boards  on  the  sides  and  to 
the  top  of  a  stake  set  in  the  center,  high  enough  to  give  the  re- 
quired crown  and  not  less  than  ten  inches  above  ground.  Boards 
enough  must  be  laid  and  used  at  a  time  to  make  not  less  than  fifty 
feet  in  length  and  set  full  ten  feet  apart  in  the  clear,  and  in  line 
on  top  corresponding  with  the  inclination  of  the  road  as  required, 
and  at  the  same  level  on  each  side,  so  that  when  completed  the 
road  will  not  be  higher  on  one  side  than  the  other,  also  to  be  set 
parallel  with  the  center  line  of  the  road,  except  where  there  are 
short  angles  in  the  road  line,  in  which  case  they  should  be  set  so 
as  to  make  a  nice  curve,  also,  before  the  said  boards  are  re- 
moved, banking  enough  must  be  placed  on  the  sides  to  hold  the 
stone  in  place,  and  made  as  high  as  the  top  of  the  boards.  If 
the  engineer  or  commissioner  in  charge  have  reason  to  believe 
there  is  not  enough  stone  being  put  on,  they  may  require  that 
the  dirt  and  gravel  shall  not  be  put  on  till  it  is  examined  and  ap- 
proved, and  in  no  case  is  dirt  to  be  used  as  a  substitute  for  the 
required  amount  of  stone  and  gravel.  After  the  metal  is  put  on, 
the  banking  is  to  be  completed  without  delay  to  prevent  the 
metal  from  spreading. 

The  banking  must  be  made  on  the  same  slope  as  the  re- 
quired road  crown  to  a  distance  of  four  feet  on  each  side  of  the 
metal,  up  to  the  same  height  as  the  metal,  but  not  above  it,  mak- 
ing the  road  full  eighteen  feet  wide  on  top  when  completed,  and 
the  slope  by  regular  grade  to  the  center  of  the  side  ditches,  or 
to  the  base  of  fills.  (See  cross  section  profile.)  Said  banking 
must  also  be  dressed  up  evenly,  so  as  to  give  good  side  drainage 
and  not  be  left  with  holes  and  bumps  and  ragged  edges,  but  in 
straight  lines,  parallel  with  the  center  line  of  the  road. 

The    side    drains,    or    ditches,   must   be   made    even   and 
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Straight  corresponding  to  the  line  of  the  road,  also  correspond- 
ing to  the  grade  of  the  road  in  the  bottom,  as  near  as  possible, 
and  cleaned  out  so  as  to  allow  the  water  to  flow  through  them 
to  the  culverts  or  outlets.  The  contractor  must  also  open  ditches 
for  the  outlets  of  water  from  the  ends  of  culverts  and  bridges  so 
as  to  allow  the  water  to  leave  the  road,  provided  said  ditch  may 
not  be  required  to  a  greater  distance  than  fifty  feet  from  said  cul- 
vert or  bridge. 

The  contractor  must  also  build  catch  waters  or  water  breaks 
on  the  hill  slopes  at  intervals  of  loc  feet,  where  the  slopes  are 
three  degrees  or  less,  and  at  intervals  of  about  fifty  feet,  where 
the  slopes  exceed  three  degrees.  Said  catch  waters  are  to  be 
made  of  finely  broken  stone,  put  on  top  of  the  regular  surface, 
and  laid  in  the  shape  of  the  letter  V,  with  the  angle  up  the  hill, 
and  then  covered  with  gravel  the  same  as  the  rest  of  the  road. 
They  must  be  made  long  enough  to  extend  beyond  the  metal 
area  of  the  road  to  the  edge  of  the  embankments,  or  to  the  side 
drains.  They  must  be  made  high  enough  to  tiirn  the  water  off 
the  metal  area  of  the  road,  and  wide  enough  to  give  an  easy 
grade  over  them. 

Said  turnpike  is  laid  out  forty  feet  wide,  except  where  a 
greater  width  is  needed  in  making  the  required  slope  in  cuts  and 
fills,  and  in  procuring  dirt  for  banking  and  fills,  in  which  case 
the  width  may  be  increased  to  any  width  needed,  not  exceeding 
sixty  feet,  which  increase  in  width  is  to  be  a  part  of  the  right  of 
way  along  said  road,  the  side  stakes  now  set  twenty  feet  from 
the  center  line,  not  being  set  for  the  limit  of  boundary  in  such 
places. 

All  earth,  timber,  stone,  gravel,  or  other  material,  naturally 
belonging  within  the  limits  of  width  of  road  as  fixed  by  the 
county  commissioners  may  be  used  by  the  contractor  in  the  con- 
struction of  said  road,  unless  reserved  on  the  day  of  sale,  by  the 
commissioners.  All  other  materials  needed  in  the  construction 
of  said  road  must  be  furnished  by  the  contractor  at  his  own  ex- 
pense, but  in  case  the  contractor  shall  be  unable  to  agree  with 
the  owners  of  stone,  gravel,  etc.,  for  the  purchase  of  the  same,  at 
reasonable  cost,  together  with  the  right  of  way  to  the  same, 
then  the  commissioners  will  procure  the  same  at  such  point  as 
they  may  select,  provided  it  does  not  interfere  with  the  contract 
previously  made  with  some  other  contractor  on  the  same  road. 
And  if  said  commissioners  are  unable  to  agree  with  the  owners 
thereof  at  reasonable  rates,  they  will  proceed  either  by  arbitra- 
tion, or  according  to  the  law  provided  in  such  cases,  at  their  own 
expense  to  condemn  the  same,  but  the  contractor  will  be  charged 
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for  the  cost  of  said  material  to  be  reserved  out  of  the  said  con- 
tractor's bid,  on  final  settlement.  Also  if  owners  of  material  as 
aforesaid  have  reason  to  believe  that  they  will  not  be  paid  by 
said  contractor  for  said  material,  the  said  county  commissioners 
will  guarantee  the  payment  of  the  same  upon  the  presentation  of 
a  certificate  from  said  contractor,  that  said  material  has  been  re- 
ceived, together  with  the  price  agreed  upon,  and  will  reserve  the 
same  out  of  the  contractor's  bid,  provided  said  certificate  be  pre- 
sented before  said  contractor's  work  shall  have  been  received 
and  the  work  paid  for. 

Before  commencing  the  work  of  grading,  the  contractor  must 
furnish  good  solid  stakes  for  grade  stakes,  and  assist  the  engi- 
neer in  setting  them  at  his  own  expense,  as  a  part  of  the  prelim- 
inary work  of  the  construction  of  said  road,  and  when  once  set, 
must  keep  them  in  place  as  far  as  possible,  together  with  the 
side  stakes,  till  the  road  is  completed,  both  for  his  own  benefit 
and  for  the  convenience  of  the  engineer,  in  making  out  estimates 
and  keeping  the  line  of  the  road. 

The  commissioners,  auditor  and  engineer  will  not  recognize 
any  sub-contractor  in  connection  with  these  specifications,  or  keep 
the  accounts  with  them,  but  hold  the  original  contractor  and  his 
bondsmen  responsible  for  all  the  work  to  be  done.  He  must  col- 
lect his  own  estimates,  or  give  orders  for  the  same,  keep  all  his 
own  accounts  with  his  sub-contractors  and  laborers,  and  be  re- 
sponsible for  all  their  acts  and  work. 

As  the  work  progesses  the  enginner  shall  take  account  of 
the  work  done  in  contiguous  portions,  amounting  to  $50.00  or 
upwards,  semi-monthly,  and  issue  his  certificate  for  the  same  to 
the  commissioners,  less  25  per  cent,  on  each  estimate,  reserving 
also  enough  to  pay  for  the  material,  whereupon  the  said  com- 
missioners may  pass  upon  the  same  and  order  it  paid  upon  the 
order  of  the  county  auditor,  provided  that  if  the  work  is  not  be- 
ing done  in  a  manner  satisfactory  to  the  engineer  or  commis- 
sioner in  charge,  said  certificate  may  be  withheld  till  made  sat- 
isfactory. Said  contractor  is  also  herein  required  to  do  and  per- 
form all  the  work  required  in  these  specifications  as  prescribed 
therein,  in  a  good  and  workmanlike  manner,  and  to  comply  with 
the  orders  of  the  engineer  and  commissioners  made  in  accordance 
therewith. 

The  commissioners  and  engineer  reserve  the  right  to  make 
any  changes  in  the  line  of  the  road,  or  grade,  or  otherwise,  as 
may  be  found  necessary  in  the  construction  of  the  same,  and  if 
mare  work  is  required  by  the  change,  the  contractor  is  to  re- 
ceive extra  pay  for  the  same,  to  be  estimated  by  the  engineer, 
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and  if  less  work  is  required,  then  there  is  to  be  a  corresponding 
reduction,  to  be  estimated  as  above  by  the  engineer,  but  the  con- 
tractor is  not  to  make  any  changes  on  his  own  account  without 
permission  of  the  engineer  or  commissioner  in  charge  of  the  road, 
and  shall  be  held  liable  to  have  the  work  rejected  or  discounted 
for  any  such  changes  that  will  lessen  the  cost  of  construction  to 
the  full  extent  of  such  changes  or  omissions. 

Said  work  may  be  comnjenced  between  the  first  day  of  April 
and  the  first  day  of  May  A.  D.,  1891,  and  must  be  completed  on 
or  before  the  iSth  day  of  October,  1891.  If  the  contractor  fails 
to  complete  the  section,  or  sections,  contracted  for  within  the 
time  herein  specified,  said  commissioners  may  withhold  any  fur- 
ther estimates  or  payments  thereon  till  the  work  is  completed, 
and  said  commissioners  will  also  hold  the  contractor  and  his 
bondsmen  responsible  for  the  repair  of  any  or  all  damages  that 
may  result  by  reason  of  travel,  washes  or  slides  that  may  occur 
during  the  interval  of  such  delay,  and  also  for  any  other  damages 
that  may  result  on  account  of  such  failure,  unless  excused  by  the 
commissioners  for  good  cause,  of  which  the  said  commissioners 
shall  be  the  sole  judges,  and  in  addition  to  the  above,  they  may 
declare  the  contract  forfeited,  without  recourse  on  them. 

Bids  will  be  received  on  day  of  sale  for  the  performance  of 
the  foregoing  work  of  building  said  turnpike  by  half  mile  sec- 
tions, a  fraction  of  a  section  as  shown  in  description  of  profile  of 
cuts  and  fills.  The  lowest  responsible  bidder  to  be  the  purchaser, 
and  the  said  purchaser  to  enter  into  bond  satisfactory  to  the 
commissioners  of  Clermont  County,  Ohio,  and  sign  a  contract 
for  the  faithful  performance  of  all  the  work  above  described  in 
accordance  with  these  specifications  which  together  with  profile 
and  description  of  cuts  and  fills  is  hereby  made  a  part  of  the  said 
contract.  Said  commissioners  may  also  require  bidders  to  name 
some  responsible  person,  satisfactory  to  them,  who  will  go  on 
the  bond  with  them  in  case  of  award,  before  their  bids  will  be 
received.  They  also  reserve  the  right  to  reject  any  or  all  bids. 
A  copy  of  these  specifications,  together  with  description  of  cuts 
and  fills,  is  to  be  furnished  by  the  engineer,  for  the  contractor 
and  commissioners  before  the  work  begins,  and  in  case  of  any 
omissions  or  errors  in  the  copy  furnished  by  the  contractor,  the 
original  specifications  read  on  day  of  sale  are  to  be  binding  in 
such  cases,  and  the  engineer  shall  have  the  right  to  correct  the 
same  to  correspond  with  the  original. 

December  9,  1890.  Geo.  H.  Hill,  Engineer. 
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ESTIMATED  COST  OF  SECTION  I. 

Grading— Cuts,  1,716  cu.  yd.;  fills,  1,483  cu.  yd.  ....     $    218  00 

Bridge  and  Culverts,  97X28X20X65      .......  21000 

Stone  and  Gravel  in  creeks  ^  { Jg  r  perch  per  rod,  for  160  rods       .  102  00 

Hauling  stone  2J4  miles  for  160  rods  @  3..30  per  rod             .        .  528  00 

Hauling  gravel  one  mile  for  160  rods  @  .30^  per  rod       ...  58  00 

Breaking  stone  for  160  rods  @  .70  per  rod 112  00 

Banking  sides  for  160  rods  @  20  per  rod 32  00 

Putting  dirt  on  stone  for  160  rods  @  .10  per  rod    ....  16  00 

Total  estimated  cost, 51,271  oO 

Sold  for,        .        , 995  00 

Sale,  less  than  estimate, $   276  00 

RSMARKS   ON    THE    DIFFICULTIES    ENCOUNTERED    IN     THE    CON- 
STRUCTION OF  THE    WORK,  ETC. 

My  experience  is,  that  the  majority  of  contractors  need 
watching  closely  to  get  the  work  done  according  to  the  specifi- 
cations. In  regard  to  the  grade,  the  tendency  is  to  make  the 
sides  in  cuts  and  fills  too  steep  and  not  make  the  fills  high  enough 
or  wide  enough.  I  have  had  my  grade  stakes  changed  after 
setting  them,  and  then  had  them  contend  with  me  that  they  were 
just  as  I  had  set  them.  I  generally  guard  these  points  by  setting 
secret  marks,  or  checks  out  of  the  way,  where  they  will  not  be 
disturbed  by  the  contractors.  In  regard  to  the  (metal,  the  ten- 
dency is  to  set  the  boards  so  as  to  make  the  width  less  than 
called  for,  to  lessen  the  depth  from  one  to  two  inches  or  more; 
and  to  leave  the  pieces  too  large,  and  sometimes  lay  them  flat, 
without  breaking  at  all. 

In  regard  to  culverts  and  bridges,  the  tendency  is  to  build 
the  walls  on  top  of  the  ground,  and  not  go  down  to  the  depth 
called  for.  These  points  have  to  be  watched  very  closely.  But 
the  hardest  thing  to  accomplish  is  to  get  the  work  all  completed 
within  the  time  specified.  This  sometimes  causes  very  great  in- 
convenience to  the  people  who  have  to  travel  the  road,  and  is  a 
source  of  great  annoyance  to  the  engineer  and  commissioners  as 
they  are  the  persons  whom  the  people  blame.  Under  my  super- 
vision this  delay  has  sometimes  been  caused  by  the  diflSculty  en- 
countered by  the  contractor  in  procuring  material,  and  a  right  of 
way  to  get  to  it.  When  the  people  are  petitioning  to  the  com- 
missioners to  have  the  turnpike  built,  they  will  be  told  that  ma- 
terial is  plenty  and  easy  of  access,  but  after  the  road  is  sold  out, 
the  owners  of  material  sometimes  conclude  they  want  it  for  their 
own  use,  or  want  so  high  a  price  for  it,  that  the  contractor  can 
not  afEord  to  pay  it,  or  they  are  not  willmg  to  grant  a  right  of 
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way  to  the  material.  Then  the  contractor  is  forced  to  have  the 
metal  condemned,  or  go  further  for  it,  which  leads  to  delays.  I 
think  the  law  in  reference  to  this  matter  was  modified  last  win- 
ter, but  is  still  defective,  if  I  understand  its  provisions,  in  not  pro- 
viding for  condemning  a  way  to  get  to  the  material.  1  wish  to  say 
before  closing  that  I  am  not  in  favor  of  having  one  of  the  com- 
missioners, (or  all  of  them)  to  act  in  conjunction  with  the  engi- 
neer to  superintend  the  construction  of  these  roads,  and  I  think 
it  would  be  well  to  have  the  law  so  made  as  to  give  the  engineer 
the  sole  supervision  of  this  part  of  the  work.  It  would  lessen 
the  expense  to  the  county  nearly  one-half,  and  there  would  then 
be  no  conflict  between  the  directions  of  the  engineer  and  com- 
missioners as  has  sometimes  occurred  in  my  experience.  Again, 
in  my  opinion,  the  repair  of  these  roads,  together  with  recon- 
struction of  all  bridges,  should  be  placed  under  the  superinten- 
dence of  a  competent  engineer,  instead  of  the  township  trustees 
and  county  commissioners,  as  is  now  done,  under  the  existing 
laws  of  Ohio.  The  reason  is  perhaps  not  one  in  ten  of  these  offi- 
cers have  any  knowledge  of  road  engineering  or  bridge  work. 
Indeed  the  work  done  in  many  instances  shows  the  above  re- 
mark to  be  true.  Yet  they  have  the  letting  and  passing  upon 
nearly  all  of  these  structures,  without  the  assistance  of  an  engi- 
neer, except  in  the  very  large  structures.  Why  not  put  the  let- 
ting, overseeing  and  taking  up  of  all  this  work  in  the  hands  of  a 
competent  engineer,  giving  him  as  much  territory  by  townships 
or  otherwise  as  he  could  well  manage,  he  making  his  report  of 
the  samS  to  the  trustees  or  commissioners.  I  think  also  his  ap- 
pointment should  be  made  by  the  court,  and  non-partisan,  if 
possible,  so  there  would  be  no  inducement  to  show  political  favors 
in  giving  out  contracts,  or  accepting  work  done,  as  I  have  reason 
to  believe  is  often  done,  under  existing  laws.  I  drop  these  re- 
marks that  our  committee  on  legislation  may  have  something  to 
think  about. 


REPORT  OF  THE  COMMITTEE  ON  HIGHWAYS. 

Mr.  President: 

In  the  preparation  of  this  report  I  have  not  taken  the  time 
with  this  instrument  that  I  should.  I  put  it  off  until  near  the  time 
of  the  meeting  and  then  I  find  myself  so  pressed  with  work  that 
I  cannot  present  you  with  such  matter  as  this  subject  deserves. 

I  have  written  to  all  the  members  of  the  committee  asking 
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their  co-operation  in  this  matter.  But  one  has  come  to  my  re- 
lief, Bro.  E.  B.  Opdycke,  of  Pulaski,  who  has  furnished  us  with 
some  excellent  thoughts.  He  says  that  "In  the  wet  and  murky 
"  sections  of  our  country  in  this  season  the  people  are  again  re- 
"  minded  of  the  necessity  of  good  roads.  The  wheel  scrapers,  as 
"  ordinarily  used,  are  an  unmitigated  nuisance,  scraping  the  sods 
"  and  soil  up  into  the  form  of  a  hogsback  or  narrow  ridge  and 
"  one  can  drive  with  comfort,  neither  on  the  ridge  nor  along  the 
"  sides." 

"  I  have  seen  broken  stone  which  were  shipped  in  at  consid- 
"  erable  expense,  industriously  and  carefully  placed  on  a  leading 
"  thoroughfare  of  an  adjoining  county,  which  after  a  thorough 
"  trial,  proved  a  failure  and  the  work  was  regraded  and  grav- 
«  eled." 

"  So  far  as  I  have  observed,  if  there  can  be  had  good  gravel, 
"  there  is  no  better  material  for  the  common  county  highway." 

One  primary  thing  to  do  is  to  thoroughly  drain  the  road  bed 
to  some  outlet. 

It  is  all  well  enough  to  talk  of  the  great  value  of  road  im- 
provement, the  increased  value  given  to  land,  but  the  progress 
therein  should  be  controlled  by  the  taxpayers'  ability  to  pay. 

The  macadamizmg  of  roads  is  a  fine  thing,  but  a  headlong 
plunge  into  it  may  swamp  the  taxpayer,  and  I  am  not  one  who  is 
in  favor  of  constantly  incurring  a  heavy  indebtedness  even  for 
the  prosecution  of  public  improvements.  Who  would  have  the 
impudence  and  lack  of  common  sense  to  urge  upon  a  pioneer  in 
a  new  country  to  build  a  fine  palace  on  his  new  premises  instead 
of  the  log  house  with  puncheon  floor,  until  he  had  gathered 
suflficient  impetus  to  erect  the  finer  structure. 

Is  not  the  jostling  and  jarring  and  good  shaking  up  of  the 
stumpy  and  corduroy  road  a  necessity  of  the  primitive  dweller? 
Is  not  the  road  today  quite  in  keeping  with  the  land  owner's 
ability  to  pay?  £.  B.  Opdvckk. 

As  to  the  needs  of  good  roads  and  the  reasons  for  their  im- 
provements pro  and  con,  I  have  nothing  to  add  to  what  has 
been  said  many  times,  but  I  will  confine  myself  to  what  we  have 
done  in  the  direction  of  road  improvement  the  last  year  m  Craw- 
ford county. 

During  the  session  of  the  legislature  ot  this  State  of  1890-91 
a  law  was  enacted  providing  for  the  improvement  of  highways 
in  corner  township  of  counties,  having  within  said  township  cities 
of  the  fourlh  grade  of  the  second  class. 

The  substance  of  that  law  is  as  follows:  Trustees  shall,  on 
petition  of  one  hundred  or  more  taxpayers,  including  said  city, 


103 

submit  the  improvement  to  a  vote  of  the  qualified  electors  of  said 
township  within  sixty  days. 

At  such  election,  if  a  majority  of  the  votes  are  found  in  favor 
of  the  improvement,  a  commission  shall  be  appointed  by  said 
trustees,  to  consist  of  three  freeholders  of  said  township,  whose 
duty  it  shall  be  to  return  a  plat  of  said  township  with  the  roads 
designated  thereon  that  shall  be  improved.  No  road  shall  be 
designated  that  does  not  extend  beyond  the  lines  of  said  town- 
ship. The  commission  shall  employ  an  engineer  for  the  work 
and  profiles  of  all  roads  so  designated  shall  be  made  and  returned 
to  the  trustees. 

After  the  commission  has  made  its  report  the  trustees  shall 
proceed  to  improve  such  portions  of  such  roads  designated  as  in 
their  judgment  the  case  demands  first. 

The  trustees  shall  employ  a  competent  engineer  who  shall 
be  known  as  superintendent  of  improved  roads. 

No  road  shall  be  improved  having  a  less  width  than  forty  feet. 

The  improvement  on  the  road  bed  shall  not  be  less  than  ten, 
nor  more  than  sixteen  feet  wide.  All  such  improvements  shall 
be  free  turnpikes. 

The  whole  work  shall  be  paid  for  by  a  general  tax  against 
all  properties  shown  upon  the  duplicate.  The  levy  shall  each 
year  not  exceed  three  mills,  and  such  levy  shall  continue  from  year 
to  year  until  all  roads  designated  shall  be  improved.  There  shall 
be  at  no  time  bonds  to  exceed  $50,000  standing  out.  They  shall 
provide  a  fund  for  repairs. 

Under  the  provisions  of  this  act  the  trustees  of  Polk  town- 
ship, Crawford  county,  Ohio,  in  which  the  city  of  Galion  is  sit- 
uated, after  conforming  to  its  provisions,  proceeded  to  improve 
about  seven  miles  of  its  roads,  portions  leading  each  way  from 
the  city,  as  follows:  ist.  Your  humble  servant  was  appointed 
superintendent  and  plans  and  specifications  were  prepared  and 
the  work  let,  by  sealed  bids,  to  the  lowest  bidders.  The  plans 
and  specifications  provided  for  the  grading  of  a  road  bed,  gener- 
ally twenty-six  feet  wide  on  its  finished  surface,  eight  inches 
crown  in  cuts  and  level  on  fills.  Slopes  in  cuts  i^^  to  i,  on  fills 
2  to  I.  Ditches  not  less  than  18'  deep  with  outside  banks  slop- 
ing not  less  than  i  J^  to  i.  The  proper  drainage  was  amply  pro- 
vided for. 

After  the  grade  was  satisfactory  the  stoning  was  commenced. 

ist.  A  layer  of  sandstone,  found  in  the  local  quarries,  nine 
feet  wide,  5"  thick  in  the  center,  and  4"  at  the  side,  was  placed 
upon  the  grade  on  the  right  side  going  toward  the  city,  the  cen- 
ter line  of  the  grade  being  the  inner  side  of  the  sandstone.     This 
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Stone  was  composed  of  pieces  of  various  sizes,  some  brosd  and 
flat,  which  was  laid  along  the  center  with  the  spaces  between 
well  filled  and  hammered  solid  and  others  of  cubs  of  about  4". 
A  solid  mass  was  obtained  by  laying  and  breaking  and  hammer- 
ing to  the  required  thickness. 

When  the  sandstone  foundation  was  properly  prepared  and 
ready,  crushed  limestone  was  then  added,  which  was  eleven  feet 
wide,  extending  one  foot  on  each  side  of  the  sandstone.  This 
was  to  be  of  such  thickness  that  when  the  whole  mass  was  solidly 
compacted  it  should  measure  twelve  inches  in  the  center  and 
seven  inches  at  the  sides.  Over  all  a  layer  of  gravel  was  spread 
ij4  inches  thick  in  center  and  one  inch  at  sides.  (The  gravel 
was  omitted.) 

By  using  the  sandstone  foundation  the  work  was  bettered  and 
cheapened. 

By  placing  the  stoning  on  the  right  side  going  to  the  city 
more  loaded  teams  would  have  the  right  of  way  on  the  turn  out 
and  a  dirt  road  for  summer  use  was  provided  and  the  pike  there- 
by relieved  of  much  wear  and  tear. 

The  contractors  were  "old"  at  the  business  and  gave  me 
quite  a  training.  They  wanted  a  great  deal  that  I  didn't,  and  my 
wants  did  not  suit  them  always.  Grade  stakes  the}'  had  no  use 
for.  But  a  provision  in  the  specification  making  them  pay  for 
resetting  them,  had  a  wholesome  influence  in  keeping  them  in 
place. 

When  the  work  was  readv  for  the  crushed  limestone  I  asked 
the  contractors  to  place  an  additional  thickness  on  the  road  of 
I  }i  inches  in  the  center  and  one  inch  at  the  sides  to  allow  for 
settling.  This  would  make  the  work  measure  1'^%"  in  the  cen- 
ter and  8"  at  the  sides. 

They  objected  to  that  amount,  claiming  that  it  would  not 
shrink  or  settle  that  much.  I  placed  an  inspector  on  the  work, 
who  carried  out  the  instructions  for  that  amount.  The  inspector 
received  $2  per  day  and  in  return  the  amount  of  stone  above 
specified  was  placed  upon  the  road  which  was  equal  to  $15  per 
day  in  value. 

The  contractors  would  disobey  and  put  on  more  sandstone 
than  required,  after  which  I  required  the  full  amount  of  limestone 
over  and  above  the  sandstone. 

A  case  of  arbitration  grew  out  of  this  and  the  work  was 
measured  and  examined,  after  which  the  question  to  decide  was 
"how  much  would  it  settle.^"  I  searched  all  my  books  and  found 
scarcely  anything  on  the  subject.  I  got  the  opinions  of  a  num- 
ber of  engineers,   but  they  differed.     I  did  the  best  I  could  and 
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presented  what  I  had  and  the  arbitrators  brought  in  a  report 
against  the  contractors  and  in  favor  of  the  township. 

I  would  like  very  much  to  have  the  opinion  of  this  body  on 
this  question  of  the  shrinkage  of  crushed  limestone  after  being 
placed  upon  our  roads  and  streets. 

Now,  as  the  matter  of  expense  is  one  of  the  first  things  to  be 
examined  and  considered  in  all  public  improvements,  and  espec- 
ially in  the  piking  of  our  public  highways,  I  think  it  not  amiss  in 
this  report  to  embody  a  general  statement  of  the  costs  of  our  im- 
proved roads. 

The  grading  cost  from  10  to  15  cents  per  cu.  yd. 

Sandstone  90  cents  to  |1.00  per  cu.  yd.  in  place  on  the  road. 
Limestone  cost  f.  o.  b.  cars  at  Galion  (hauled  from  Marion)       ^1.15  per  cu.  yd. 

Loading  on  wagons, .10  per  cu.  yd. 

Hauling,  average  two  miles, 40  per  cu.  yd. 

Spreading, .5  per  cu.  yd. 

Total, $1.70  per  cu.  yd. 

Thirteen  cu.  yds.  of  sandstone  laid  100  lineal  feet  of  road. 
Twenty  five  cu.  yds.  of  limestone  laid  100  lineal  feet  of  road. 
Stoning  one  mile  of  road,  $3,086. 
One  cu.  yd.  of  crushed  limestone  weighed  2,650  pounds. 

Afterward  a  short  piece  of  road  was  built,  substituting  native 
gravel  (not  limestone  gravel)  for  the  crushed  limestone. 

The  covering  of  sandstone  was  ii  feet  wide,  6"  in  the  center 
and  3  inches  at  the  side.  The  gravel  was  13  feet  wide,  and  the 
whole  mass  measured  16"  in  the  center  and  8  inches  at  the  side. 
This  was  placed  in  the  center  of  the  road  bed,  and  cost,  complete, 
about  |2,200  per  mile,  grading  and  all.  From  the  present  indi- 
cations this  gravel  road,  with  its  sandstone  foundation,  will  be 
the  road  of  the  future  here,  except  on  roads  subject  to  heavy 
traffic. 

The  whole  work  done  is  meeting  the  approval  of  the  tax- 
payers, and  the  manner  of  payment  brings  it  within  reach  of  all 
without  distress,  and  our  city  feels  that  bad  roads  will  no  longer 
turn  trade  into  other  channels  and  result  in  depressing  our  busi- 
ness and  our  people.  Resp*t.  submitted, 

J.  B.Weddell,  Chairman. 

DISCUSSION. 

Mr.  Innis — As  to  shrinking  of  crushed  limestone,  I  speak 
now  of  blue  limestone,  I  had  a  little  experience  about  a  year  ago. 
I  was  called  on  to  view  or  pass  upon  the  manner  of  con- 
struction of  a  turnpike  in  Union  county.  It  commenced  at 
the  Franklin  county  line  and  ran  two  or  three  miles  up  into  an- 
other free  turnpike.     To  enable  myself  to  judge  how  much  the 
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shrinkage  ought  to  be,  I  took  a  free  turnpike  in  Franklin  county 
and  constructed  under,  the  superintendence  of  Mr.  Davis,  an  en- 
gineer at  Dublin,  Ohio.     I  measured  a  number  of  places.    The 
crushed  stone  had  been  put  on  twelve  inches  thick  originally.   I 
drove  down  an   iron   bar  and  got  to  the   bottom  of  the  crushed 
stone  and  measured  a  number  of  places,  as  many  as  ten  or  twelve. 
That  was  about  a   mile  in  length.     It  ran  sometimes  loji  and 
sometimes   ii   inches.     No  place  more  than  ii  and  I  think  no 
place  less  than  ioj4  inches,  so  that  I  concluded  it  settled  about 
an  inch  or  an  inch  and  a  quarter  in  twelve,  a  shrinkage  of  about 
one-twelfth  or  a  little  more. 

The  President — There  have  been  two  questions  handed  in; 
the  first  is:  "In  laying  out  one  mile  free  turnpikes,  the  statutes 
make  it  the  duty  of  the  engineer  to  lay  down  the  boundary  lines 
for  the  assessments  to  construct  the  road.  Where  the  line  of  the 
road  is  crooked,  is  there  any  established  rule  for  locating  the 
boundary  at  the  ends  of  the  road. 

[Signed,]  W,  S.  Fox." 

Can  any  gentlemen  present  make  an  answer  to  the  question? 
Mr.  Innis— I  have   always  taken  it  at  right  angles  to  the  last 
bearing  of  the  road  at  each  end. 

A  Member — I  believe  there  are  quite  a  number  of  one  mile 
roads  in  Marion  county.  We  have  had  litigation  on  that  point 
and  it  was  decided  to  take  it  at  right  angles  at  either  end  of  the 
road,  which  was  constructed.     Our  courts  settled  it  in  that  wav. 

Mr.  Innis — I  think  in  two  cases  in  which  I  was  interested,  it 
ran  into  the  courts  and  our  courts  so  held. 

The  President — The  second  question  is  "How  great  is  the 
advantage  of  rolling  a  macadam  road,  and  how  heavy  should  the 
roller  be  for  best  results?  How  well  do  stones  retain  their  places 
after  being  rolled,  there  being  no  other  or  top  coating  placed  upon 
it?  W.  S.  Fox." 

About  tive  years  ago  I  urged  on  the  city  council  of  Toledo 
that  they  buy  a  steam  road  roller.  We  had  made  a  few  maca- 
dam roads  on  the  outskirts  of  the  city  and  there  had  been  con- 
siderable ditllculty  in  settling  the  roads.  They  had  been  made 
without  any  rolling.  We  made  about  three  miles  of  road  and  I 
watched  with  a  good  deal  of  interest,  and  sometimes  with  a  good 
deal  of  fear,  the  results  of  the  traffic  on  these  roads  for  the  first 
thsee  months  in  a  very  dry  season,  and  when  I  saw  the  wheels 
cutting  down  into  the  macadam,  although  there  was  an  inch  and 
a  half  of  gravel   placed  on  top,  cutting  down  four  or  five  inches, 
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got  a  little  nervous  and  I  anxiously  wished  for  rain,  and  as  soon 
IS  rain  came  I  made  it  my  business  to  go  over  these  roads  again 
nd  I  saw  a  decided  improvement.  I  watched  the  thing  through 
lie  fall,  and  by  the  next  spring  the  roads  had  generally  got  pretty 
/ell  settled.  There  were  a  good  many  ruts  in  them,  but  the 
oads  got  into  a  very  good  shape  after  a  while.  The  council 
oncluded  my  advice  was  good  and  bought  a  roller,  and  we  have 
luilt  several  roads  since.  We  have  a  little  trouble  sometimes, 
ut  that  comes  in  the  dry  weather.  When  a  road  has  been  well 
oiled  on  top  and  the  bottom  also,  for  that  matter,  the  wheels 
on't  appear  to  cut  into  the  metal  as  they  do  when  it  is  laid  on 
30sely.  The  greatest  trouble  I  found  lately,  is  in  the  wet  weather, 
»rhen  the  mud  and  clay  are  carried  onto  the  road  by  the  wheels  of 
vagons  coming  off  clay  roads  and  are  deposited  right  near  the  junc- 
ion  of  the  road;  and  you  will  find  little  hillocks  every  few  feet, 
ive  or  six  inches  in  height,  and  between  them  a  depression. 
Those  hillocks  are  composed  of  clay  and  top  dressing  on  the 
oad,  and  the  greatest  difficulty  we  have  dow  is  the  rut  matter. 

don't  know  that  we  can  ever  get  rid  of  that  except  by  building 
tone  roads  entirely  and  getting  rid  of  the  mud  roads.  But  I 
hink  the  roller  has  paid  for  itself  in  rolling  the  macadam  roads. 

Mr.  Dun — What  weight  is  the  roller? 

The  Presieent  —The  roller  we  purchased  is  a  ten  ton  roller, 
wouldn't  advise  you  to  get  a  heavier  one.     Sometimes  that 
lakes  a  great  deal  of  trouble  when  it  gets  into  a  soft  spot. 

Mr.  Colby — We  built  some  macadam  roads  last  year  and  we 
ad  in  our  specifications  that  the  rojler  should  be  ten  tons  weight. 
!^he  contractor  laughed  at  us  for  the  idea  of  using  a  ten  ton  rol- 
ir,  and  tried  to  convince  us  to  put  it  down  to  three  tons.  When 
e  brought  it  there  it  was  one  of  those  common  land  rollers 
/hich  the  farmers  use  in  their  fields.  1  don't  think  it  weighed 
ver  a  ton  and  a  half,  and  I  don't  think  it  did  much  good. 

The  President — That  simply  smooths  over  the  surface. 

Mr.  Innis — As  to  the  latter  part  of  that  question,  Mr.  Presi- 
ent,  I  think  the  better  the  stone  is,  that  is,  the  harder  it  is,  the 
lore  necessity  there  is  for  it  to  be  crushed  somewhat  fine.  If 
;ft  too  course  and  nothing  put  on  top  it  won't  cement,  or  not  in 
reasonable  time.  I  doubt  if  it  ever  will.  This  road  I  spoke 
f  in  Union  county  was  made  of  blue  limestone.  It  was  quite 
ard,  but  it  was  all  crushed  so  that  it  was  coarse  and,  though  it 
ad  been  on  there  a  year  or  two,  it  was  loose.  I  could  hardly 
rive  a  buggy  over  it.  I  would  just  as  soon  drive  over  a  sand 
ed  where  the  buggy  would  sink  three  or  four  inches.  In  fact  I 
ould  scarcely  get  my  horse  out  of  a  walk  until  he  struck  this 
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other  road  I  spoke  of  in  Franklin  county,  where  the  stone  was 
crushed  finer,  and  there  he  started  off  at  ten  miles  an  hour.  I 
think  if  we  want  to  make  a  good  road,  the  stone  must  be  crushed 
fine  enough  so  that  it  will  cement  itself,  or  we  must  put  some- 
thing on  it  so  as  to  cement  it  together.  At  the  crossings  of  the 
mud  roads  you  spoke  of  I  found,  where  the  mud  was  earned  onto 
it,  that  the  road  was  much  better,  until  the  mud  got  shaken  off. 
There  would  probably  be  a  hundred  feet  at  the  crossings,  in- 
cluding the  crossings,  both  ways  where  the  road  would  be  passable. 
Then  again  the  stones  would  slide  under  the  horse's  feet  and  un- 
der the  wheels  of  the  wagon. 

The  President — For  my  own  part  I  would  not  think  of  build- 
ing a  stone  road  without  putting  on  a  top  dressing  of  either  spalls 
or,  what  I  think  is  better,  bank  gravel,  fine  bank  gravel. 


REPORT  OF  COMMITTEE  ON  SURVEYING. 

To  the  President  and  Members  of  the   Ohio  Socity  of  Surveyors 
and  Civil  Engineers  : 

The  undersigned,  chairman  of  the  committee. on  surveying, 
submits  the  following:  Circulars  were  sent  out  to  the  members 
of  the  society,  requesting  them  to  send  us  such  questions,  problems, 
or  other  material  as  would  help  to  make  a  report,  at  our  next  meet- 
ing, as  interesting  and  instructive  as  possible;  responses  were  re- 
ceived from  Jthree  members  of  the  society ;  only  one  of  which  fur- 
nished any  material  for  said  report.  Special  communications  were 
sent  out  to  the  other  members  of  said  committee  for  suggestions 
and  material  for  our  report  with  the  same  result.  I  persame  pro- 
fessional duties  interfered. 

The  following  problem  No.  i — received  from  J.  D.  Varney: 
The  A.  W.  W.  sub-division  gives  the  course  of  K  street  as  S. 
74^  E.,  and  describes  the  lot  lines  as  running  at  right  angles  to 
the  street.  In  1864  A.  conveys  to  B.  by  the  following  description: 
Being  the  westerly  part  of  lot  34  in  A.  W.  W's  sub-division, 
bounded  as  follows :  Beginning  at  a  point  on  the  northerly  line  of 
said  lot  33'  9"  from  the  northwesterly  corner  of  the  same. 
Thence  westerly  33'  9"  to  said  N.  W.  corner.  Thence  southerly 
along  said  westerly  line  to  K  street.  Thence  easterly  along  north- 
erly line  of  K  street  about  46'  2"  to  a  pomt  2'  5"  easterly  from 
the  east  line  of  a  double  brick  house  on  said  lot.  Thence  N.  I5>i® 
E.  parallel  with  the  east  wall  of  said  brick  house  56^.  Thence 
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westerly  parallel  with  K  street  2'  6".  Thence  N.  16**  E.  90'  2". 
Thence  north  to  the  beginning. 

In  1891  C,  having  title  under  B,  removes  the  "double  brick" 
and  commences  the  erection  of  a  brick  structure  to  the  lines. 
Previous  to  removal,  references  were  taken  so  the  position  can  be 
reproduced.  The  only  question  to  be  considered  is  as  to  the  dir- 
ection of  the  line  G.  H,  called  in  the  deed  N.  16°  E.  90'  2".  The 
point  G.  being  agreed  upon.  ist.  Shall  the  N.  16°  E.  of  the  deed 
be  constructed  as  at  right  angle  to  K  street  S.  74°  E.  ?  2nd.  Shall 
it  be  governed  by  and  deflect  j^"  from  E.  F.? 


PLAT   OF  J.    D.    VARNEY  S   PROBI-BM. 


K    STREET         S  Z*-E 
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An  important  decision  was  rendered  by  Judge  Gresham,  in  the 
United  States  Circuit  Court,  in  what  is  known  as  the  Wolf  Lake 
cases,  which  have  been  in  litigation  for  a  number  of  years.  The 
cases  included  three  suits  of  Ouster  brought  against  United 
States  Treasurer  Jordan. 

In  1835  Mrs.  Hardin's  father,  William  Holbrooke,  now  de- 
ceased, purchased  three  tracts  of  land  west  of  Hyde  Lake,  a 
small  basin  of  water,  the  tract  being  in  the  northeast  quarter  of 
sec.  19,  and  their  eastern  boundarybeing  the  lake.  Holbrooke  oc- 
cupied the  land  up  to  a  meander  line  down  along  a  ridge  of  high 
land.  Between  this  line  and  the  lake  shore  was  an  impassable 
swamp  which  has  since  been  recovered  and  purchased  from  the 
government  by  the  defendant.  The  complainant  claimed  that  when 
the  governnment  deeded  the  land  it  intended  that  the  lake  shore 
should  be  the  permanent  boundary  line,  and  not  the  meander 
line  which  was  made  on  account  of  the  inability  of  the  surveyor 
to  perform  his  work  in  the  swamp.  The  court  confirmed  the 
claim. 

When  a  navigable  stream  is  meandered  in  making  the  public 
surveys  and  the  U.  S.  has  guaranteed  to  the  meander  line,  the 
guarantee  takes  to  the  river.  The  stream  and  not  the  meander 
line  is  the  true  boundary  of  the  riparian  owner. 

Minto  V.  Delaney^  7  Oregon  7?.,  jjj. 


WILLIAM 

HOLBROOKE 


SECTlcJff 
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The  bill  now  being  discussed  by  this  society,  "To  define  what 
shall  constitute  a  legal  description  of  land",  is  a  subject  worthy 
our  attention.  Mr.  Hill's  bill  as  a  substitute  for  the  Stephens  bill 
is  a  move,  I  think,  in  the  right  direction.  All  descriptions  in  deeds 
should  give  county,  range,  township,  section,  quarter,  and  lot,  and, 
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actional  parts  or  sub-divisions,  course  and  distance,  which 
Jd  close  if  computed  or  protracted.  It  should  be  so  described 
the  premises  conveyed  could  be  located  by  any  surveyor, 
not  left  so  indefinite  that  the  neighbors  would  have  to  be 
d  in  to  find  the  land,  which  sometimes  occurs. 
The  subject  of  the  examination  and  licensing  of  surveyors, 
:h  has  many  good  features,  will  propably  be  discussed 
fiis  meeting.  I  think  a  similar  examination  and  licensing 
onveyancers  would  also  weed  out  a  number  of  incom- 
nt  persons.  The  law  presumes  that  any  person  elected 
he  office  of  Justice  of  the  Peace  is  a  competent  person 
Iraw  up  instruments  of  conveyance,  although  he  may 
\  no  knowledge  of  the  location  or  description  of  land, 
experience  in  that  direction;  consequently  there  are 
y  cenveyances  put  upon  record  that  convey  nothing  and  are 
:hless.  Hence  arise  so  many  cases  in  litigation. 
The  following  description  of  a  parcel  of  land  which  I  am  fa- 
ir with  fully  illustrates  the  incompetency  of  a  certain  justice 
attempted  to  draw  a  deed  frdm  a  plat  and  survey  of  said 

lises.  Commencing  in  the  center  of road  on  the  north 

of  lot  number ;  thence  N.  SpJ^^W.  i6  poles;  thence 

^%^  E.  12  poles;  thence  N.  335^°E.  to  the  place  of  begin- 


no.  I. 


B 


S  89^°  E  12  Poles 


N  89l^'  W  16  Poles 


no.  2. 


Al 


A    Lot  Line 


Fig.  1,  A  B  C  D, 
represents  the  lines 
as  per  deed  and  in- 
cludes nothing. 

Fig.  2,  as  intended, 
is  in  form  of  a  paral- 
lelogram containing 
one  acre. 


Respectfully  submitted, 

J.  T.  Buck,  Chairman. 
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their  interests,  as  we  have  known  them,  they  can  take  advantage 
of  any  letting;  but  as  a  rule  each  company  wants  to  dispose  of 
Its  goods,  and  under  the  law  the  engineer  is  almost  compelled  to 
make  the  estimate  higher  than  he  thinks  it  should  be  in  order  to 
insure  a  sale  of  the  ditch,  when  if  it  were  left  to  his  better  judg- 
menty  if  he  be  honest,  the  result  might  bef*very  different.  Besides 
the  commissioners  need  not  approve  the  sale  where  it  is  apparent 
that  undue  advantage  has  been  taken;  and  what  is  true  in  one 
county  in  this  respect  is  applicable  to  all. 

The  county  ditches  in  this  county,  taking  into  account  the 
locations  and  times  of  cleaning  the  same,  will  amount  to  about 
|6o,ooo,  and  the  township  ditches  will  be  fully  that,  if  not  niore. 

The  costs  of  some  ditches  have  been  a  great  source  of  com- 
plaint, and  under  the  present  law  there  seems  to  be  no  remedy,  un- 
less it  be  amended  to  allow  the  engineer  a  fixed  sum  per  hundred 
feet  for  location  and  to  superintend  its  construction,  including 
his  assistance.  The  writer  has  known  tile  ditches  where  the 
costs  exceeded  I1.50  per  station,  and  the  largest  tile  was  only  ten 
inches. 

The  sale  of  ditch  bonds  is  often  abused,  under  the  present 
law,  compelling  the  parties  to  pay  interest  on  the  bonds  for  at 
least  six  months,  in  some  cases,  before  any  work  is  done.  Putting 
in  large  tile  from  twenty  inches  to  twenty-four  inches  has  been  a 
serious  question  in  Preble  county,  because  of  the  cost,  and  also 
the  doubt  whether  they  will  prove  to  be  practical  in  all  cases, 
and  will  resist  the  pressure  as  well  as  smaller  tile,  as  greater 
difficulty  is  experienced  in  keeping  them  perfect  in  making. 

The  report  of  D.  W.  Painbell,  of  Shelby  county,  is  as  follows: 
"There  is  no  exact  record  kept  of  the  number  and  extent  of  the 
ditches,  in  this  county,  located  under  the  dramage  laws  of  Ohio. 
This  is  a  ditch  county,  although  occupying  a  part  of  the  highest 
table  lands  in  the  state,  the  water  in  our  ditches  flowing  into 
both  the  Gulf  of  Mexico  and  the  Gulf  of  St.  Lawrence.  On  this 
plateau  rises  the  head  waters  of  the  Great  and  Little  Miami 
rivers,  Scioto,  Madriver,  Stilvvater,  and  Wabash  radiating  in  all 
directions,  but  finally  flowing  south,  while  the  St.  Marys,  Auglaize 
and  Sandusky  rivers  flow  north.  The  north-eastern  and 
south-eastern  portions  of  the  countv  drain  into  the  Great  Miami 
river,  the  south-western  portion  drains  into  Stilwater,  and  the 
north-western  portion  drains  into  the  St.  Marys  and  Auglaize 
rivers. 

The  county  contains  an  area  of  about  400  square  miles,  not 
including  Loramie  reservoir  which  occupies  about  2000  acres. 

The  bottoms  of  the  rivers  and    their    tributaries   are  from 
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twenty-five  to  125  feet  below  the  top  of  the  table  lands,  thus  offer- 
ing a  good  outlet  for  all  ditches.  There  are  over  200  miles  of 
open  country  ditches  in  the  county.  The  general  fall  of  these 
ditches  has  a  gradient  of  one-tenth  of  one  foot  to  the  100  feet. 
Very  few  new  ditches  have  been  laid  out  in  the  last  ten  years : 
the  ditching  consisting  m  deepening,  widening,  and  straightening 
old  ditches.  There  is  also  a  considerable  amount  of  county  tile 
ditches,  with  tile  ranging  from  eight  to  twelve  inches,  the  latter 
size  being  the  largest  in  use  now,  but  we  have  a  ditch  in  process 
of  location  which  is  to  have  eighteen  inch  tile  a  part  of  its  length. 
There  are  many  hundreds  of  miles  of  private  tile  drains  in  the 
county;  some  farms  of  160  acres  having  over  two  miles  of  tile 
drains  through  them.  Mr.  Pampell  further  says:  The  writer  often 
thought  it  would  be  a  proper  thing  for  our  society  to  recommend 
to  the  State  Board  of  Agriculture  the  adoption  and  construction 
of  an  experimental  tile  drain  field,  which  might  be  arranged  and 
constructed  substantially  as  follows:  Select  a  level  plat  of  land 
with  a  soil  of  a  nature  that  will  be  improved  by  tile  drainage. 
Measure  exactly  one  square  acre,  which  is  practically  208.7  ^^^^ 
on  a  side.  Exravate  a  trench  seven  feet  deep,  and  build  a  stone 
wall  two  feet  thick,  thoroughly  cemented,  from  the  bottom  of  the 
trench  to  a  few  inches  above  the  top  of  the  ground,  and  let  the 
inside  of  the  wall  bound  the  exact  square  acre.    Then  lay  paral- 
lel lines  of  drain  tile  of  different  sizes,  and  at  different  gradients 
through  the  field,  from  the  inside  of  one  wall  to  the  opposite  wall, 
terminating  in  cast  iron  water  pipes  of  the  same  internal  diameter 
reaching  through  the  wall,  each  supplied   with  a  gate  valve  on 
the  outside  of  the  wall,  the  drain  tile  to  be  thoroughly  cemented 
to  the  cast  iron  pipes  just  inside  of  the  wall,  and  the  outer  ends  of 
cast  iron  pipes  to  be  arranged  to  discharge  at  pleasure  either  un- 
der water,   or  in  the  open  air.  There  should  be  sixteen  lines  of 
tile,  12.76  feet  from  cenXer  to  centre,  of  the  following  dimensions; 
four  lines  of  3  inch,  tour  lines  of  4  inch,  four  lines  of  6  inch,  four 
lines  of  8  inch.  Each  line  of  the  different  sizes  should  have  a  dif- 
ferent gradient  as  follows: 

No.  I  of  each  size  o.i  of  one  foot  to  the  100  feet. 
No.  2  of    "        "   0.2    "    "      "      "  100     " 

No.  3  "     "       "   0.3   "  "      "     "  100 

No.  4  "     "       "   0.5   "   "      "     "         100 

The  upper  end  of  each  line  should  be  three  feet  below  the 
surface  to  top  of  tile.  After  inundating  the  field  with  water  any 
one  of  the  lines  could  be  opened,  and  the  progress  and  result  of 
the  discharge  noted.  A  comparison  could  then  be  made  of  the 
different  sized  tile  under  the  different  conditions  of  fall  and  outlet. 
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also  the  best  and  most  economic  length  of  the  sections  of  tile, 
and  best  manner  of  joining  them  together,  whether  with  plain 
ring  or  socket  joints. 

In  the  same  field  many  valuable  tests  and  observations  could 
be  made  with  fertilizers,  the  extent  and  effect  of  moisture  and 
temperature  upon  germinations  and  growth  of  crops. 

The  writer  does  not  know  to  what  extent  such  experiments 
and  observations  have  been  made,  but  he  does  know  that  there 
is  need  of  more  information  on  thia  important  subject  of  drainage. 
With  such  an  experimental  field,  valuable  data  and  information 
for  the  farmer  and  drainage  engineer  would  be  obtained. 

For  the  flow,  velocity  and  discharge  of  water  through  rivers, 
canals,  streams,  etc.,  and  through  sewers  and  smooth  cylindrical 
cast  iron  pipes,  we  have  the  observation  and  data  furnished  by 
such  engineers  as  Weisbach,  Poncelet,  Trautwine,  Haswell,  etc., 
but  we  have  little  information  and  experience  in  regard  to  tile 
drainage.  Every  engineer  has  some  rule  for  determing  the  size 
and  capacity  of  drain  tile  suitable  to  a  locality.  But  all  feel  the 
need  of  more  information,  and  better  methods  for  obtaining  the 
desired  results  in  this  branch  of  engineering. 

It  is  not  necessary  here  to  undertake  an  explanation  of  the 
great  benefits  of  tile  drainage  to  agriculture.  Its  effects  in  the 
districts  of  the  State  needing  tile  are  already  producmg  millions  of 
extra  bushels  of  grain  annually,  and  its  effect  will  be  constantly 
increasing.  Respectfully  submitted, 

F.  M.  Davisson,  Chairman. 


REPORT  OF  COMMITTEE  ON  CIVIL  ENGINEERING. 

Mr.  President  and  Gentlemen  : 

When  notified  of  my  appointment  as  chairman  of  this  impor- 
tant committee  I  was  so  busy  and  had  so  many  thmgs  demand- 
ing attention  I  scarcely  had  time  to  say  no^  nor  had  I  time  to 
write  a  respectable  declination.  At  a  later  date  an  excuse  might 
have  been  written,  had  it  not  been  for  the  advice  of  an  old  friend, 
to  whom  I  have  often  gone,  who  said  to  me — young  man,  never 
shirk  any  duty  or  work  asked  of  you,  no  matter  what  you  may 
think  of  your  ability,  so  long  as  those  who  are  your  superiors, 
believe  you  competent  or  capable  of  doing  it. 

So  your  humble  servant  graciously  accepted  the  situation, 
and  very  soon  thereafter  sent  letters  to  his  associates  on  the  com- 


117 

mittee,  with  a  request  to  each  to  prepare  something  for  the  asso- 
ciation, which  papers  would  form  a  part  of  the  report.  By  the 
foregoing  method  a  most  valuable  set  of  papers  could  be  pre- 
sented by  members  of  this  committee  and  leave  the  chairman  to 
reap  the  glory.  With  this  conviction  the  chairman  settled  down 
to  his  work  and  gave  the  work  of  his  committee  little  thought 
until  this  meeting. 

Before  offering  anything  of  my  own,  let  me  call  your  attention 
to  the  most  excellent  report  of  the  committee  on  civil  engineering 
of  last  year  as  printed  in  the  proceedings  for  1891.  Remember, 
a  good  thing  loses  nothing  by  repeating,  whether  written  or 
spoken,  so  please  read  the  last  report  on  civil  engineering,  since 
the  little  I  may  offer  at  this  time  will  be  more  in  the  nature  of  a 
supplement  to  that  report  than  an  af.empt  at  offering  anything 
new.  Not  that  there  are  no  new  fields  of  investigation  which 
have  opened  to  the  engineer,  for  at  no  time  in  the  history  of  the 
world  have  themes  of  greater  interest  or  importance  to  mankind 
been  brought  forward  than  have  been  withm  the  past  few  years. 

No  field  of  research  has  given  to  the  world  more  important 
results  than  that  of  civil  engineering.  A  mighty  wave  of  im- 
provement is  sweeping  over  this  vast  country;  vaster  than  any- 
thing heretofore  known  or  even  dreamed  of.  Stupendous  works 
have  been  conceived  by  the  engineer  in  earth  and  sea  and  sky. 

A  young  Franklin  has  been  engaged  for  a  few  years  past  in 
demonstrating  to  the  world  some  of  the  possibilities  of  electricity, 
and  it  now  looks  very  much  as  though  the  next  decade  will  wit- 
ness a  grand  revolution  in  the  "transmission  of  power."  It  will 
be  remembered  Mr.  R.  Frank  Hartford,  a  former  member  of  this 
society,  in  an  admirable  paper  on  "the  transmission  of  power" 
set  forth  the  advantages  which  electricity  possessed  over  steam 
or  compressed  air,  and  spoke  of  the  vast  power  that  might  be 
utilized  from  the  waters  of  Niagara  Falls  for  generating  elec- 
tricity. Now  comes  an  engineer  who  proposes  a  gigantic 
scheme  for  running  railroad  cars  from  the  Atlantic  to  the  Pacific 
by  means  of  electricity,  which  is  to  be  transmitted  from  accmu- 
lators  at  Niagara  to  suitable  places  for  this  purpose.  What  the 
future  shall  reveal  in  this  line,  not  even  the  most  aggressive  en- 
gineer has  ventured  to  predict.  He  says  wait  and  see.  If  we 
might  venture  a  comparison  of  what  the  possible  future  shall  be 
as  compared  with  the  past,  in  this  comparatively  new  field  of  re- 
search, we  might  say  that  insomuch  as  the  greatest  accumulation 
of  arc  lights  surpasses  the  oil  taper  of  olden  times,  so  shall  the 
achievements  in  the  future  for  electricity  outshine  the  works  of 
today.     But  why  conjecture.^ 
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We  may  speak  now  of  some  of  the  other  improvements  which 
are  bringing  health,  comfort  and  pleasure  to  the  inhabitants  of 
our  cities  and  towns. 

First,  we  may  remark,  that  a  great  improvement  is  notice- 
able in  the  laying  out  of  town  plats,  in  that  they  may  the  better 
comform  to  public  improvements. 

Streets  should  be  of  greater  width  than  they  are  usually  laid 
out.  A  town  or  city  with  lots  running  from  i6o  to  200  feet  in 
length  and  streets  being  but  thirty  or  forty  feet  wide,  we  should 
pronounce  faulty.  With  a  distance  of  400  feet  between  street 
centres,  the  streets  should  be  about  eighty  feet  wide  with  a  di- 
viding alley  twenty  feet  wide,  which  would  leave  the  length  of 
lots  150  feet.  This  arrangement  would  ordinarily  give  fair  dis- 
tance between  fire  hydrants  and  tor  arc  lights.  The  width  of 
street  would  also  be  ample  for  accommodating  a  double  track 
street  railroad  which,  in  this  case  might  be  located  in  the  centre 
of  the  street. 

The  streets,  so  far  as  possible,  should  be  uniform  as  regards 
distances  between  centres,  and  all  cross  streets  should,  where 
practicable,  cross  at  right  angles,  with  no  jogs.  This  last  men- 
tioned defect  is  very  apparent  to  the  engineer  who  is  called  upon 
to  prepare  phms  for  lighting,  or  for  water  works,  or  for  sewer- 
age. Very  especially  important  is  this  in  respect  to  lighting  and 
for  street  car  service;  is  also  better,  and  more  economical,  in  the 
construction  of  water  works  and  sewer:s. 

Cross  streets  might  be  from  fifty  to  sixty  feet  in  width,  and 
where  street  car  tracks  are  required  they  could  be  located  on 
one  of  the  street  lawns  rather  than  in  the  middle  of  the  street. 
There  are  various  reasons  for  placing  street  car  tracks  to  one 
side,  where  the  streets  are  narrow.  A  track  is  much  easier  main- 
tained when  it  is  free  from  the  wagon  road,  and  the  street  is 
kept  in  better  repair  when  it  is  free  from  street  car  tracks,  to  say 
nothing  of  the  nuisance  of  having  car  tracks  to  drive  over  with 
wheeled  vehicles.  In  fact  there  seems  to  be  no  good  reason  why 
street  car  tracks  would  not  be  better,  in  almost  all  cases,  if  laid 
to  one  side  of  the  street,  and  off  of  the  drivewav. 

The  year  just  passed  has  probably  witnessed  the  building  of 
more  public  w^orks  than  any  preceding  year  in  our  history. 
More  water  works,  which  means  better  health,  less  mortality  and 
fewer  doctor  bills.  More  electric  light  plants,  which  are  rapidly 
taking  the  place  of  gas  and  other  systems  of  lighting.  More 
sewers,  which  means  added  conveniences,  comfort  and  improved 
health.  More  street  railways,  which  means  added  luxuries  in 
travel,  convenience  and  comfort,  and  in  many  ways  economy;  as 
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by  them  cheap  conveyance  is  furnished  to  the  suburban  parts  of 
many  of  our  cities  where  the  merchant  and  mechanic  may  enjoy 
the  comforts  of  larger  space,  purer  air,  and  cheaper  grounds. 
More  permanent  street  pavements'  were  laid,  probably,  than  in 
any  former  year,  which  have  added  largely  to  the  comfort  and 
healthfulness  of  our  cities  and  towns,  with  a  tendency  in  our  large 
cities  to  the  use  of  asphalt  for  road  purposes,  and  for  towns  and 
cities  of  lesser  dimensions,  the  use  of  vitrified  brick.  As  to  what 
road  metal  should  be  adopted  depends  largely  upon  circum- 
stances and  the  requirements.  For  comfort,  cleanliness,  dura- 
bility and  healthfulness,  all  combined,  probably  nothing  sur- 
passes sheet  asphalt.  Space  will  not  permit  us  in  this  report  go- 
ing into  a  general  discussion  of  street  paving. 

In  conclusion  we  would  say  that  much  is  being  done  to  im- 
prove the  sanitary  condition,  as  well  as  comfort  and  general  use- 
fulness and  convenience  of  our  towns,  villages  and  cities;  and  so 
far  the  taxpayers,  as  a  general  thing,  seem  willing  to  bear  the 
burden,  if  such  it  could  be  called.  For  this  reason  we  are 
anxious  to  have  the  oversight  of  our  water  supplies  through- 
out the  State  placed  in  the  hands  of  the  State  Board  of  Health, 
as  is  now  done  in  Massachusetts;  believing  that  only  in  this  way 
can  uniformly  pure  and  wholesome  water  be  obtained.  We 
would  therefore  urge  the  passage  of  such  acts  by  our  legislature 
as  shall  most  effectuallv  secure  this  much  desired  end. 

J.  B.  Strawn,  Chairman  of  Committee. 

Mr.  Strawn — I  would  say  that  it  is  the  request  of  the  State 
Board  of  Health  through  their  secretary,  Dr.  Probst,  that  this 
association  take  some  action  favoring  the  placing  of  the  inland 
waters  of  our  State  under  the  care  and  supervision  of  the  State 
Board  of  Health,  as  is  done  in  Massachusetts,  so  that  no  system 
of  water  works  or  sewerage,  or  city  drainage,  could  be  adopted 
except  as  permitted  and  recommended  by  the  State  Board  of 
Health.  I  will  say  that  a  bill  was  formulated  last  winter  upon 
this  subject  and  presented  to  the  State  Board  of  Health,  and 
from  the  State  Board  of  Health  it  went  to  Governor  Campbell, 
who  gave  the  bill  his  careful  consideration;  that  bill  is  in  the 
hands  of  the  president  of  the  State  Board  of  Health,  and  it  is  the 
request  of  Dr.  Probst  that  this  society  take  the  initiative  step 
looking  toward  the  enactment  of  a  law  similar  to  that  of  Massa- 
chusetts. I  would  move  you,  therefore,  that  it  is  the  sense  of 
this  meeting  that  such  legislation  should  be  secured  as  shall  prac- 
tically place  the  inland  waters  of  our  State,  which  are  utilized,  or 
may  be  utilized,  for  domestic  supplies,  under  the  care  and  super- 
vision of  the  State  Board  of  Health. 
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A  Member — I  second  this  motion. 

Mr.  Strawn — Having  for  a  few  years  past  been  almost  con- 
stantly engaged  in  the  matter  of  lookmg  after  water  supplies  and 
the  construction  of  water  works,  I  will  say  that  we  are  troubled 
when  we  reflect  that  many  of  our  streams,  which  from  their  lo- 
cation, volume  and  natural  utility,  would  be  very  desirable  for 
water  supplies,  are  made  almost  absolutely  unfit  for  water  supply 
by  reason  of  the  vast  amount  of  sewerage  and  refuse  that  find 
their  way  into  these  streams.  Take  the  Mahoning  river  for  in- 
stance. There  is  Alliance,  with  a  population  of  7,coo  or  8,000, 
draining  into  it.  There  is  Warren,  with  a  population  of  7,000; 
Niles,  with  a  population  of  probably  4,500;  Girard  and  part  of 
Youngstown.  Here  are  all  these  towns  with  their  sewerage 
emptying  into  this  river,  and  at  low  water  at  Youngstown,  the 
river  is  hardly  sufficient  to  supply  the  city.  This  is  only  one  in- 
stance, a  dozen  rivers  in  the  State  are  in  the  same  condition.  I 
should  be  glad  to  see  our  society  take  the  first  step  in  procuring 
a  better  quality  of  water  than  we  are  capable  of  doing  in  some 
of  our  cities  at  the  present  time. 

The  President — Mr.  Strawn's  remarks  bring  back  to  my 
mind  a  statement  made  this  morning  that  the  rivers  were  the 
natural  highway  of  commerce.  They  were  at  one  time.  They 
are  now  the  natural  highway  of  sewerage,  and  the  sooner  we 
get  beyond  that,  the  better.  The  city  of  Toledo  will  some  day 
have  a  serious  problem  on  hand.  The  Maumee  river,  after  pass- 
ing through  the  cities  of  Fort  Wayne,  Paulding,  Defiance,  Napo- 
leon, Maumee  and  Perrysburg,  with  one  or  two  smaller  towns 
on  its  banks,  flows  through  Toledo.  The  large  majority  of  the 
sewerage  of  the  city  of  Toledo  flows  into  the  river  below  the  in- 
take of  the  water  works.  One  of  our  main  sewers  is  situated 
about  three-quarters  of  a  mile  below^  the  intake.  There  are 
times  when  we  know  that  the  water  from  Lake  Erie,  which  is 
ten  or  twelve  miles  distant,  reaches  the  upper  part  of  bur  city. 
We  know  that  in  this  way,  that  so  long  as  the  water  of  the  river 
is  supplying  the  boilers  of  a  certain  large  manufacturing  estab- 
lishment, they  have  little  or  no  trouble  from  scale.  Whenever 
the  lake  water  wts  into  this  boiler  the  scale  becomes  hard  and 
baked  like  stone,  and  the  thing  occurs  at  sometime  during  nearly 
every  season.  Personally  I  feel  that  it  is  a  matter  that  the  citv 
of  Toledo  ought  to  attend  to  at  once,  and  the  city  of  Toledo  is 
only  one  of  a  great  many  examples.  I  personally  favor  this 
resolution  and  hope  it  will  pass.     Are  there  any  further  remarks.^ 

The  question  coming  on  the  motion  of  Mr.  Strawn,  it  was 
carried  unanimously. 
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REPORT    OF    COMMITTEE    ON   BLANKS    AND   IN- 
STRUMENTS. 

To  the  Officers  and  Members  of  the  Ohio  Society  of  Surveyors 
and  Civil  Engineers : 

In  compliance  with  the  request  of  your  secretary,  your  com- 
mittee on  blanks  and  instruments  has  collected  a  large  number 
of  blank  specifications  from  the  largest  cities  of  the  United  States. 
Embracing  and  defining,  as  they  do,  the  best  practice,  and  the 
matured  experience  of  the  best  engineers  of  our  land,  these  papers 
are  of  inestimable  value. 

To  prepare  any  adequate  report  of  these  papers  would  make 
a  document  so  voluminous  as  to  be  inadmissable  in  the  annual 
report. 

We  trust  that  the  society  may  soon  secure  permanent  quar- 
ters where  these  and  other  valuable  papers  may  be  kept  on  file 
and  made  available  to  all  our  members. 

Respectfully  submitted, 

L.  W.  Mathewson,  Chairman. 

Mr.  Mathewson  said: 

I  have  endeavored  to  collect  a  number  of  specifications  of 
street  and  sewer  works  from  some  ten  or  eleven  of  the  largest 
cities  in  the  United  States;  to  read  through  these  specifications 
and  compare  them,  and  to  select  from  them  such  information  as 
I  thought  might  interest  the  members  of  the  association.  But 
how  to  present  this  matter  now  in  such  a  way  as  to  be  of  any 
interest  is  certainly  very  difiicult;  to  take  up  these  specifications 
and  read  them  one  after  another  would  take  all  the  time  of  this 
convention,  and  more  too.  I  have  received  from  Louisville  speci- 
fications which  are  gotten  up  in  this  form.  They  are  handy 
little  pocketbooks.  They  are  not  prepared  in  this  form  for  reg- 
ular use  in  that  city  in  getting  up  their  contracts,  but  are  pre- 
pared for  the  use  of  the  engineers  and  inspectors,  and  perhaps 
members  of  the  board  of  public  works,,  and  councilmen,  so  that 
they  may  be  easily  carried  in  the  pocket.  Specifications  for  as- 
phalt streets,  specifications  for  granite  streets,  vitrified  bricks 
and  blocks,  and  also  specifications  for  sewers.  I  also  find  in  the 
back  part  diagrams  illustrating  exactly  how  the  streets  are  con- 
structed, and  the  manner  of  laying  the  brick;  rhanner  of  laying 
the  granite  blocks,  street  car  tracks,  and  everything  of  that  kind. 
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REPORT  OF  COMMITTEE  ON  LEGISLATION. 

Mr,  President  and  Gentlemen  of  the  Society : 

Your  committee  on  legislation  beg  leave  to  submit  the  fol- 
lowing report:  During  the  last  session  of  the  last  legislature,  but 
two  bills,  known  to  the  committee,  were  introduced  that  in  any- 
way directly  affected  the  land  surveyors  and  civil  engineers. 
One  was  in  regard  to  the  description  and  monumenting  of  land 
surveys,  and  the  other  in  regard  to  the  county  surveyor  also 
being  the  county  civil  engineer.  The  secretary  of  the  society 
sent  out  a  circular  in  regard  to  the  last,  which  circular  you 
all  remember.     Both  of  these  bills  were  defeated. 

A  short  time  before  this  meetmg  two  proposed  bills  came  to 
the  hands  of  the  chairman  that  must  be  noticed,  one  from  Mr. 
Hill  and  another  from  Mr.  Kemper.  Both  bills  are  for  the  same 
purpose  as  the  bills  that  failed  last  winter  before  the  legislature, 
and  which  referred  to  description,  etc.,  of  land.  These  bills  were 
drawn  so  as  to,  if  possible,  avoid  the  objectionable  features  of 
the  bill  that  failed.  Both  bills  contain  many  good  points,  and 
either,  or  a  new  one  based  on  these,  would  no  doubt  be  of  great 
benefit  to  the  land  surveyors  of  the  State. 

But  in  view  of  the  action  of  the  society  at  this  meeting,  in 
regard  to  the  proposed  bill  in  regard  to  the  examination  and  is- 
suing of  certificates  to  land  surveyors;  your  committee  does 
not  think  that  it  would  be  wise  for  the  society  to  be  interested  in 
or  to  recommend  to  the  legislature  any  other  bills' at  the  present 
time. 

The  committee  believes  that  it  wiil  take  a  strong  and  united 
effort  on  the  part  of  the  entire  society  to  bring  the  "examina- 
tion" bill  to  a  successful  end,  and  that  we  ought  not  to  divide  our 
forces. 

At  a  future  day,  after  the  "examination"  bill  is  in  operation, 
the  committee  thinks  that  a  bill  similar  to  these  two  proposed 
ones  could  be  passed  without  very  much  effort. 

Respectfully  submitted, 

C.  N.  Brown,  Chairman. 
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REPORT   OF  SPECIAL   COMMITTEE   ON   PREPAR- 
ING   A   BILL    REQUIRING   SURVEYORS 

TO  BE  LICENSED. 

To  the  Ohio  Society  of  Surveyors  and  Civil  Engineers : 

Gentlemen: — In  your  consideration  of  the  following  act, 
providing  for  the  examination  and  registration  of  land  survey- 
ors, herewith  submitted  by  your  committee,  and  which  had  been 
prepared  under  instructions  from  you,  we  trust  that  you  will  re- 
member that  for  the  last  thirteen  years,  or  since  the  organization 
of  this,  the  pioneer  state  society  of  surveyors,  there  has  been  an 
act  annually  prepared  (or  at  least  discussed)  with  a  similar  end 
in  view  by  one  or  more  of  our  sister  organizations;  and  there  have 
been  many  such  acts  that  have  been  presented  to  legislative 
bodies  and  remodeled  by  the  committees  of  such  bodies,  but  that 
none  of  such  acts  have  acquired  the  dignity  of  a  statute. 

Two  or  three  points  are  then  apparent  in  taking  up  this 
question.  First — There  is,  without  doubt,  a  crying  need  of  re- 
form in  this  direction.  Second — The  manner  and  method  by 
which  it  is  attempted  to  be  brought  about  should  be  gravely  and 
deliberately  considered.  Third — There  has  been  up  to  this  date, 
in  all  states  in  which  similar  efforts  have  been  made,  a  powerful 
and  successful  enemy  that  has  so  far  succeeded  in  defeating  all 
movements  of  this  character.  Among  the  states  whose  law- 
makers have  considered  such  legislation  are  notably  those  of 
Pennsylvania,  Illinois,  Colorado,  and  Iowa. 

The  chairman  of  your  committee  has  personal  knowledge 
of  the  high  professional  character  of  the  gentleman  who,  some  ten 
years  since,  submitted  a  bill  to  the  Pennsylvania  legislature,  and 
witnessed,  with  hope  and  pleasure,  the  unanimity  of  opinion  and 
enthusiasm  that  pervaded  their  meeting  to  discuss  their  measure. 

He  also  believes  that  in  that  state,  as  well  as  in  the  State  of 
Michigan,  the  successful  opposition  was  from  the  tricksters  and 
wire  pullers  of  our  profession;  whose  aim  and  object  were  as 
selfish  as  their  methods  were  reprehensible. 

The  responsibility  of  an  effort  to  overcome  such  a  foe  must 
rest  with  you  gentlemen:  it  is  active  and  ever  present,  as  you 
well  know.  In  the  preparation  of  the  plan  here  outlined  your 
committee  have  had  before  them  copies  of  the  acts  heretofore 
referred  to,  as  well  as  that  in  operation  in  Canada;  also  those 
sections  of  the  statutes  of  Ohio  regulating  the  practice  of  medi- 
cine and  the  sale  of  drugs.  They  desire  also  to  acknowledge 
obligation  to  Mr.  Paul,  of  Cuyahoga  Falls,  Messrs.  Varney  and 
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Brown,  of  Cleveland,  Mr.  Strawn,  of  Salem,  and  other  members 
of  our  society  for  suggestions  offered  and  criticisms  made;  and 
the  matter  is  placed  in  your  hands  with  the  hope  that  you  may 
mould  it  into  such  finished  and  practical  shape,  and  give  it  such 
active  and  energetic  support  as  will  secure  the  successful  ac- 
complishment of  the  end  in  view. 

C.  H.  BURGBSS, 

Committee.  ■(  T.  R.  Wickenden, 

C.  N.  Brown. 

The  bill  reported  by  the  committee  was  thoroughly  discussed 
by  the  society  and  amended  in  several  important  portions.  After 
being  revised  by  the  committee  and  by  the  Civil  Engineers'  Club, 
of  Cincinnati,  which  consumed  some  time,  an  attempt  was  made, 
by  Mr.  Burgess  and  others,  to  push  the  measure  through  the 
legislature.  Considerable  opposition  developed  as  things  pro- 
ceeded, and  it  was  only  through  the  persistency  of  Mr.  Burgess 
and  the  kindness  of  Mr.  Gear  that  it  was  finally  introduced  in 
the  senate  and  ordered  published. 

The  experience  of  the  committee  revealed  the  fact  quite 
clearly  that  to  secure  the  passage  of  this  or  any  other  measure 
of  the  society,  necessitates  the  organized  and  persistent  effort  of 
a  large  number  of  the  members,  who  shall  be  willing  to  work 
for  the  passage  of  the  measure.  Following  is  the  bill  as  iniro- 
duced,  and  now  before  the  senate: 

70th  General  AB^enibly, )  S     B.   No.  321 

Regular  Session.       j  t^.   *^     *  w 

Mr.  Gear. 


A  BILL 


To  establish  a   state  board  of  surveyors,  and  to  provide  for  the 
better  regulation  of  land  surveys  in  the  State  of  Ohio. 

Section  i  .  Be  it  enacted  by  the  General  Assembly  of  the 
State  of  Ohio^  That  the  governor  be  and  he  is  hereby  authorized 
and  directed,  as  soon  as  practicable  after  the  passage  of  this  act, 
to  appoint  three  competent  surveyors  who  shall  have  been  for 
ten  or  more  years  immediately  preceding  their  appointment  re- 
putable citizens  of  the  State  of  Ohio,  and  for  the  same  period 
continuously  engaged  in  the  business  of  land  surveying  and  civil 
engineering;  who,  together  with  the  professor  of  civil  engineer- 
ing in  the  Ohio  State  university  as  an   ex-officio   member,  shall 
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form  a  "board"  to  be  known  as  the  "Ohio  State  board  of  sur- 
veyors." The  members  first  appointed  shall  be  designated  by 
the  governor;  one  to  serve  for  two  years,  one  to  serve  for 
four,  one  to  serve  for  six  years  from  the  first  Monday  of 
January  succeeding  the  appointment;  and  thereafter  a  member 
shall  be  appointed  by  the  governor  biennially  for  a  full  term  of 
six  years,  beginning  the  first  Monday  of  January.  Any  vacancy 
among  the  appointed  members  of  said  board  shall  be  filled  by  the 
governor  for  the  remainder  of  the  unexpired  term. 

Section  2.  Each  member  of  said  board  shall  take  the  con- 
stitutional oath  of  office  before  some  officer  authorized  to  admin- 
ister oaths,  and  shall  enter  into  bonds  with  the  State  of  Ohio  in 
the  sum  of  one  thousand  dollars,  with  sureties  to  be  approved  by 
the  governor,  conditioned  for  the  faithful  and  impartial  perform- 
ance of  the  duties  of  his  office,  and  shall  file  such  bond  and  oath 
of  office  in  the  office  of  the  secretary  of  state. 

Section  3.  The  appointed  member  of  the  board  whose 
term  of  office  shall  soonest  expire  shall  be  president  thereof; 
three  members  shall  constitute  a  quorum,  and  regular  meetings 
shall  be  held  twice  per  year  at  the  capital  of  the  state,  beginning 
the  first  Monday  of  January  and  July  of  each  year.  Special 
meetings  may  be  held  when  deemed  necessary  at  other  times  and 
places  within  the  state.  The  duties  of  the  president  shall,  in 
his  absence,  be  performed  by  an  acting  president,  who  shall  be 
that  appointed  member  of  the  board  whose  term  of  office  shall 
expire  next  in  order  to  that  of  the  president;  and  the  said  acting 
president  is  hereby  clothed  with  all  the  power  and  authority 
that  are  elsewhere  conferred  upon  the  president  of  this  board. 

Section  4.  Any  person  twenty-one  or  more  years  of  age, 
of  good  character,  may  appear  before  this  board  for  examina- 
tion and  registration  at  any  regular  or  special  meeting.  It  shall 
be  the  duty  of  this  board  to  examine  all  applicants  in  a  practical 
manner  as  to  their  knowledge  of  such  sciences  and  arts  as,  in  the 
judgment  of  said  board,  pertain  to  the  correct  practice  of  land 
surveying  in  the  State  of  Ohio,  and  issue  certificates  of  registra- 
tion to  those  who,  after  examination,  shall  be  regarded  as  com- 
petent; who,  when  so  registered,  shall  be  known  as  "Ohio  land 
surveyors."  The  said  board  shall  formulate  such  rules  and  reg- 
ulations for  the  practice  of  land  surveying  as  will  conduce  to  uni- 
formity of  practice,  insure  the  most  accurate  and  satisfactory 
work,  and  lead  to  the  fixing  of  permanent  boundary  monuments; 
they  shall  arrange  a  uniform  system  of  making  and  preserving 
field  notes,  maps  and  records  of  all  surveys;  which  rules,  when 
approved  by  the  board,  shall  be  printed  by  the  secretary  of 
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state,  and  a  copy  of  the  same  furnished  to  each  Ohio  land  sur- 
veyor, who  shall  be  governed  by  the  same;  and  said  board  shall 
act  as  an  advisory  board  upon  difficult  questions  of  surveying 
practice  that  may  be  submitted  to  them  by  Ohio  land  surveyors. 
The  board  shall  also  make  such  rules  and  by-laws  as  may  be 
necessary  for  the  proper  discharge  of  their  own  duties;  they  shall 
keep  a  full  record  of  all  their  proceedings,  an  itemized  account 
of  all  moneys  received  and  expended,  and  a  list  of  all  certificates 
granted,  or  revoked,  or  expired  under  this  act.  The  appointed 
members  of  this  board  shall  receive  the  sum  of  five  dollars  per 
day  for  all  time  necessarily  employed  in  the  discharge  of  their 
official  duties;  and  all  members  shall  receive  all  necessary  ex- 
penses, including  clerk  hire,  to  be  paid  from  the  fees  and  penal- 
ties received  by  the  board  under  the  provisions  of  this  act,  after 
itemized  bills  for  the  same  shall  have  been  approved  by  the  said 
board  and  the  secretary  of  state.  Any  funds  received  by  this 
board  in  excess  of  the  approved  annual  expenditures  shall  be  held 
by  them  as  a  special  fund  for  meeting  future  expenses.  Appli- 
cants for  future  examination  shall  pay  a  fee  of  five  dollars  before 
each  examination,  and  when  successful  shall  pay  an  additional 
fee  of  fifteen  dollars  upon  receipt  of  certificate  of  registration. 

Section  5.  The  president  of  the  board  shall,  after  the  de- 
livery of  a  satisfactory  bond  and  the  payment  of  the  required  fee 
by  any  successful  applicant,  administer  to  the  applicant  the  con- 
stitutional oath  of  office,  which  oath  the  president  is  hereby 
authorized  to  administer,  and  deliver  a  certificate  of  registration, 
and  the  delivery  of  anv  such  certificate  shall  authorize  the  holder 
thereof  to  act  as  an  Ohio  land  surveyor  until  the  same  shall  ex- 
pire  or  be  reyoked  for  cause  by  the  board,  provided,  that  such 
oath  of  otfice  may  be  administered  by  any  officer  authorized  to 
administer  oaths.  Such  certificates  of  reiristration  shall  be  valid 
for  tiye  years  from  the  date  of  their  issue,  unless  sooner  revoked, 
and  the  holder  tlureof  may,  at  any  time,  renew  the  same  for  an 
additional  period  of  five  years,  without  examination,  by  filing  a 
new  bond  ai.d  paying  a  fee  of  one  dollar.  The  board  shall  send 
to  the  auditor  of  each  county  in  the  State  of  Ohio  at  the  close  of 
any  meeting  at  which  certificates  of  registration  were  issued  or 
reyoked,  a  list  of  successful  applicants,  which  list  shall  contain 
the  name  and  postoffice  address  of  the  holders,  and  of  their 
bondsmen,  and  shall  inclose  therewith  a  list  of  all  certificates  re- 
voked by  them  at  said  meeting  or  that  have  expired  since  their 
previous  meeting. 

Section  6.     Copies  of  all  records,  documents  and  papers  in 
the  otiice  of  the  board,   when  duly  sealed  and  certified  by  the 
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president  or  acting  president,  and  authorized  secretary  of  the 
board,  shall  be  received  in  evidence  in  the  several  courts  of  this 
state  in  all  cases  where  the  original  records,  documents  and 
papers  would  be  admitted  in  evidence. 

Section  7.  Every  successful  applicant  for  registration  as  an 
^hio  land  surveyor,  or  for  renewal  thereof,  shall  enter  into  bonds 
m  the  sum  of  two  thousand  dollars  with  the  State  of  Ohio,  con- 
ditioned  for  the  faithful  discharge  of  his  official  duties,  with 
sureties  approved  by  the  auditor  of  the  county  wherein  the  ap- 
plicant resides;  which  bond,  after  having  been  delivered  by  the 
applicant  to  the  Ohio  State  board  of  surveyors,  and  accepted  by 
them,  shall  be  placed  on  file  in  the  office  of  the  auditor  who  ap- 
proved the  same. 

Section  8.  Any  person  of  lawful  age  and  of  good  charac- 
ter, having  been  continuously  engaged  in  the  profession  of  land 
surveying,  or  land  surveying  and  civil  or  mining  engineering  for 
the  period  of  five  years  in  the  State  of  Ohio,  or  who  shall  have 
received  from  a  school  or  college  authorized  to  confer  such  de- 
grees, the  degree  of  civil  or  mining  engineer,  and  for  at  least  two 
yeai*s  immediately  preceding  their  application  have  been  engaged 
in  the  practical  work  of  the  aforesaid  professions  in  the  State  of 
Ohio,  shall,  upon  satisfactory  presentation  of  such  facts  to  the 
Ohio  State  board  of  surveyors,  submitting  a  bond  as  provided  in 
section  7,  taking  the  constitutional  oath  of  office,  and  paying  a 
fee  of  fifteen  dollars,  be  entitled  to  a  certificate  of  registration  as 
an  Ohio  land  surveyor,  without  examination;  provided,  such  ap- 
plication shall  be  made  to  the  board  within  two  years  after  the 
passage  of  this  act. 

•  Section  9.  It  shall  be  the  duty  of  every  Ohio  land  survej^or 
to  place  on  record  with  the  county  surveyor  of  the  county  within 
which  said  Ohio  land  surveyor  may  be  called  upon  to  make  any 
survey,  a  complete  plat  of  the  same,  within  ninety  days  from  the 
date  of  execution  of  said  survey;  said  plat  of  said  survey  to  be  in 
such  form  and  detail  as  may  be  prescribed  by  the  Ohio  State 
board  of  surveyors.  The  said  Ohio  land  surveyors  shall  receive 
payment  out  of  the  county  general  fund  from  the  commissioners 
of  the  county  within  which  the  land  surveyed  lies,  for  their  ser- 
vices as  prescribed  in  this  section,  at  the  same  rate  allowed  the 
county  recorder  for  transcribing  similar  plats;  and  it  is  hereby 
made  the  duty  of  the  county  surveyor  with  whom  said  plats  shall 
be  filed,  to  index  and  preserve  the  same  in  book  form  in  such  de- 
tail as  may  be  designated  by  the  Ohio  State  board;  and  such 
plats  or  copies  of  the  same,  duly  certified  by  the  county  survej'or, 
shall  be  received  in  any  court  in  this  state  as  prima  facie  evi- 
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dence  of  the  facts  thereon  set  forth.  It  is  also  made  the  duty  of 
each  Ohio  land  surveyor  to  keep  in  his  possession,  for  the  pur- 
pose of  comparison  only,  a  steel  tape  not  less  than  one  hundred 
feet  in  length,  properly  graduated,  the  exact  length  of  which, 
and  true  distance  between  such  points  of  graduation  have  been 
certified  by  the  bureau  of  weights  and  measures  of  the  United 
States  coast  survey. 

Section  to.  After  two  years  from  the  passage  of  this  act, 
it  shall  be  unlawful  for  any  public  officer  in  the  State  of  Ohio  to 
make  a  record  for  public  use,  of  any  plat,  of  any  survey  of  road 
or  land  lines,  or  of  any  sub-division  of  land  into  lots  or  parcels, 
unless  the  correctness  thereof  shall  be  certified  by  an  Ohio  land 
surveyor,  or  a  county  surveyor  or  his  deputy ;  or,  unless  the  sur- 
vey shall  be  of  a  line  or  lines  seperating  the  land  of  two  or  more 
parties,  and  was  made  by  mutual  consent  of  all  the  parties,  re- 
duced to  writing  and  signed  by  them  all.  After  the  passage  of 
this  act  it  shall  be  unlawful  for  any  person  to  misplace  or  disturb 
any  mark  or  monument  placed  by  any  county  surveyor  or  his 
deputy,  or  by  any  Ohio  land  surveyor  upon  any  land  line. 

Section  ii.  Any  person  who  violates  any  of  the  provisions 
of  this  act  shall  be  deemed  guilty  of  a  misdeamor,  and  upon  con- 
viction thereof,  shall  be  fined  not  less  than  ten  dollars  and  not  more 
than  one  hundred  dollars:  and  fines  so  collected  shall  immediately 
be  turned  over  to  the  Ohio  State  board  of  surveyors,  to  be  used 
in  meeting  the  necessary  expenses  incurred  under  this  act  by 
said  board.  It  shall  be  the  duty  of  said  board  to  cause  the  pros- 
ecution of  all  persons  known  by  them  to  have  committed  such 
offenses. 

Section  12.  No  Ohio  land  surveyor  shall  be  liable  to  pros- 
ecution in  an  action  for  trespass  for  going  upon  any  lands  at  any 
reasonable  hour,  and  accompanied  by  any  necessary  assistance 
in  the  discharge  of  his  duties,  and  he  shall  receive  the  same  pro- 
tection thereon  as  is  now  by  law  accorded  the  county  surveyor. 

Section  13.  No  person  shall  be  eligible  to  the  office  of 
county  susveyor  or  be  appointed  as  a  deputy  therefor  in  the 
State  of  Ohio,  unless  he  shall  be  at  the  time  of  his  election  or  ap- 
pointment  an  Ohio  land  surveyor  in  possession  of  a  valid  certifi- 
cate of  registration. 

Section  14.  All  acts  or  portions  of  acts  conflicting  with  the 
provisions  of  this  act,  are  hereby  repealed;  and  this  act  shall  take 
effect  and  be  in  force  from  and  after  its  passage. 
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REPORT  OF  THE  TREASURER. 

Columbus,  Ohio,  February  3,  1892. 

ic  President  and  Members  of  the  Ohio  Socity  of  Surveyors 
nd  Civil  Engineers  : 

rENTLEMEN: — I  herewith  submit  the  following  statement  of 
eceipts  and  expenditures  of  the  society  during  the  year  end- 
•"eb.  3,  1892: 

RECEIPTS. 


>f  Annual  Reports, 
)ership  Fees, 

\\  Assessment  for  year  188ft 
al  Assessment  for  year  1889 
il  Assessment  for  year  1890 
al  Assessment  for  year  1891 
il  Assessment  for  year  1892 

tirements  for  year  1890     . 
•tisements  for  year  1891 
tisements  for  year  1892 

from  Julian  R.  Griggs,  Treasurer, 

otal,  .... 


$  12  44 

27  00 

3  00 

6  00 

9  00 

135  00 

129  00 

20  00 

315  00 

1  00 


$321  44 


336  00 
151  00 

$808  44 


EXPENDITURES. 


ne  Annual  Report  (1891), 
s  for  same.    .  .  . 

•  Printing, 
)nery 

(grapher's  fees,  meeting  of  1891 
of  Hall,  meeting  ot  1891     . 

of  Hall,  meeting  of  1892    . 

ige,      . 

graphing, 

»ss,  Freight  and  Cartage, 

ge  of  Society  Property, 

tant  Harold  Hovald, 

nses  to  Columbus,  meeting  of  1892 


"otal, 

ice  cash  on  hand. 


$259  40 
04  50 


$323  90 

12  00 

30  02 

42  02 

56  30 

25  00 

81  30 
10  35 

113  09 

3  15 

41  75 

157  99 

12  00 

25  00 

19  30 

56  30 

$671  86 
$136  58 


E.  D.  WiLEMAN,  Secretary-Treasurer,  1891, 


1 
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REPORT  OF  THE  BOARD  OF  TURSTEES. 

To  the  Ohio  Society  of  Surveyors  and  Civil  Engineers: 

Gentlemen: — We,  the  undersigned,  board  of  trustees  of 
said  society,  respectfully  ask  leave  to  report  that  in  compliance 
with  our  duties  we  have  carefully  examined  the  books  and  ac- 
counts of  the  treasurer  and  found  them  correct.  We  also  fix  the 
annual  assessment  per  member  for  the  year  A.  D.  1892,  at  three 
dollars.     Respectfully  submitted, 

G.  S.  Innis,  Chairman  Board  of  Trustees. 
January  19,  1892. 

Columbus,  Ohio,  January  21,  1892. 

The  former  report  having  been  referred  back  to  your  board 
of  trustees,  and  in  view  of  the  fact  that  the  society  has  agreed 
to  pay  its  secretary  two  hundred  dollars  per  annum,  we  ask  leave 
to  submit  this,  our  supplemental  report.  We  now  fix  the  annual 
assessment  per  member  for  the  year  A.  D.  1892  at  five  dollars. 
We  also,  for  the  reason  that  Mr.  Harold  Hovald  has,  during  the 
year  past,  largely  assisted  the  secretary  in  his  labor  for  this 
society,  recommend  that  he,  the  assistant,  be  paid  the  sum  of 
twenty-five  dollars. 

Respectfully  submitted, 

G.  S.  Innis,  Chairman  Board  of  Trustees. 


RESOLUTION  OF  SYMPATHY. 

The  following  resolution  was  unanimously  adopted  bj'  the 
society  at  its  meeting  on  Januar}^  21st.  Following  is  the  reply 
of  Dr.  Orton  in  response  to  a  copy  of  the  resolution  sent  him  by 
the  secretary: 

Resolved^  Whereas,  we  this  year  miss  from  our  meeting  the 
familiar  face  and  beloved  form  of  one  who  has  so  manv  times 
contributed  from  his  treasury  of  knowledge  to  our  common  fund, 
greatly  to  the  profit  and  pleasure  of  the  members  of  this  society, 
and. 

Whereas,  our  benefactor  is  now  confined  to  his  house  by  a 
serious  illness,  we,  the  Ohio  Society  of  Surveyors  and  Civil  En- 
gineers, assembled  in  our  thirteenth  annual  meeting,  do  there- 
fore tender  to  Prof.  Edward  Orton,  and  to  his  family,  our  deep 
sympathy  in  his  illness,  and  express  an  ardent  hope  for  his  speedy 
recovery  to  his  accustomed  health,  and  a  long  continuance  of  his 
useful  life. 
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State  Geological  Survey,  ) 
Columbus,  O.,  Feb.  i,  1892.      \ 
Chas,  A.  Judson^  Esq,^  Smidtisky^  O.: 

My  Dear  Sir: — Your  letter  with  enclosed  resolutions  is  at 
hand. 

The  expression  of  the  Civil  Engineers  Association  is  very  wel- 
come to  me  in  my  enforced  retirement  from  active  life.  I  shall 
be  glad  to  have  my  high  appreciation  of  the  good  will  of  the  so- 
ciety expressed  in  the  minutes,  in  connection  with  the  resolutions. 
I  hope  to  be  able  to  attend  future  meetings  of  the  society  and 
shall  always  be  glad  if  I  can  contribute  in  any  way  to  the  pleas- 
ure or  profit  of  the  members. 

I  am  rallying  steadily  from  my  disastrous  stroke. 

Very  truly,  Edward  Orton. 


REPORT  OF  COMMITTEE  ON  NOMINATIONS. 

Mr.  Strawn — Mr.  Chairman,  before  making  the  announce- 
ment of  the  candidates,  who  are,  in  the  judgment  of  the  commit- 
tee, suitable  persons  to  represent  this  society,  I  wish  to  make  a 
statement.  We  find  by  going  back  a  few  years  that  it  seemed 
to  be  the  desire  of  several  of  the  older  members  of  the  society 
that  the  office  of  president  especially  should  be  handed  around. 
While  it  had  been  customary  to  give  the  president  two  terms,  it 
was  thought  that  it  probably  would  be  agreeable  to  make  a  lit- 
tle break  in  that  direction  and  make  the  term  for  only  one  year. 
I  must  say,  and  our  worthy  president  will  not  listen  to  what  I 
say  now,  that  every  one  that  I  have  spoken  to,  said  let  us  retain 
our  present  president.  I  spoke  to  our  president  about  that  and 
in  his  modesty  he  said  he  would  prefer  that  we  elect  somebody 
else.  With  the  protest  of  one  member  of  the  committee  we  would 
respectfully  submit  the  following  named  gentlemen  as  candidates 
for  officers  for  the  ensuing  year: 

For  President — C.  H.  Burgess, 

For  Vice  President — L.  W.  Mathewson, 

For  Secretary  and  Treasurer — C.  A.  Judson. 

For  Trustees — G.  S.  Innis,  Julian  Griggs,  F.  M.  Kennedy, 
W.  H.  Gaffney,  J.  T.  Buck. 

Respectfully,      J.  B.  Strawn,    ) 

C.  H.  Burgess,  V  Committee. 

D.  W.  Seitz.     \ 

On  motion  of  Mr.  Connar  the  secretary  was  instructed  to 
cast  the  ballot  of  the  society  for  the  persons  named,  and  they 
were  thereupon  declored  elected. 
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SECRETARY'S  REPORT. 

Mr.  President  and  Members  of  the  Society  : 

Our  worthy  past  secretary,  Mr.  Griggs,  stated  before  the 
last  meeting  that  it  was  possible  to  publish  the  reports  in  March, 
and  I  took  hold  of  the  matter  with  the  expectation  of  doing  so, 
but  **I  reckoned  without  my  host,"  for  in  my  inexperience  1  ex- 
pected every  other  member  to  be  as  prompt  as  myself  .the  mem- 
bership list  comes  first,  and  I  wanted  it  as  full  as  possible,  although  1 
was  determined  not  to  include  any  who  were  six  or  more  dollars 
in  arrears,  so  I  punched  and  prodded  till  I  grew  tired  and  gave 
it  up,  having  had  but  little  success,  the  majority  of  the  delin- 
quents not  having  the  courtesy  to  reply  and  say  whether  they 
intended  to  continue  or  not;  and  right  here  I  want  to  suggest  the 
propriety  of  adopting  a  by-law  that  will  instruct  the  secretary  to 
make  a  sight  draft  on  all  members  who  are  thirteen  months  in 
arrears. 

The  next  requisite  was  to  get  as  many  advertisers  as  possible, 
for  on  their  number  depended  the  style  of  the  report  as  to  illus- 
tration. 1  started  with  high  hopes  of  ii  large  list,  and  solicited 
from  all  whom  I  could  reasonably  approach,  and  as  you  have 
seen,  had  fair  success,  but  I  could  not  order  the  cuts  till  I  was 
tolerably  sure  of  a  good  number,  and  it  was  sooie  time  in  April 
before  I  reached  that  point.  Then  came  the  difficulty  of  getting 
back  some  few  of  the  papers  which  the  writers  had  taken  home 
again  to  put  in  better  shape,  and  at  the  same  time  came  a  rush  of 
my  own  personal  business,  and  as  all  the  while  the  days  went  by 
as  usual,  I  found  myself  in  the  early  part  of  June  before  the  first 
batch  of  "copy"  was  given  to  the  printer,  and  then  came  the  full 
hard  winter  of  my  discontent  (even  if  it  was  summer)  for  he 
was  not  properly  prepared  for  such  a  job,  and  his  foreman  was 
afflicted  with  a  form  of  intermittent  grip,  facts  that  I  was  ignor- 
ant of  till  after  he  had  commenced;  it  is  not  necessary  to  detail 
all  the  trying  circumstances  of  its  slow  progress  through  the 
mill,  in  which  several  times  a  two  page  form  was  run  on  a  job 
press ;  it  is  sufficient  to  say,  that  with  the  exception  of  a  couple  of 
days  each  at  two  or  three  different  times  the  entire  delay  from 
June  till  the  appearance  of  the  report  was  due  to  the  printer  and 
his  inadequate  force,  but  that  is  all  over,  and  I  have  everything 
in  such  shape  that  there  is  no  possible  excuse  for  the  next  report 
not  coming  out  during  the  first  week  of  March,  providing  the 
society  will  instruct  the  next  year's  secretary  to  require  a  con- 
tract from  the  printer  who  takes  it,  binding  him  to  deliver  on  the 
lirst  of  March  or  forfeit  all  compensation,  and  that  can  be  dooe^ 
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for  the  "copy"  can  all  be  in  his  hands  by  the  first  of  February. 
I  have  attempted  to  finish  the  work  commenced  by  Secretary 
Griggs  of  getting  the  report  files  of  the  members  complete,  and 
have  succeeded  in  about  fifteen  cases,  there  still  remains  on  hand 
the  following  list  of  reports: 

1888  1889 
Arkansas 14    10 

1885  181K) 

Connecticut 2  14 

1888  1890  1891 

Dominion  of  Ottawa 16        15  38 

1890  1891 

Illinois 30  40 

1883    1888    89-90  1891 

Indiana 5  8         17  40 

1889  1890 
Iowa            12  42 

1884    1888    1889    1890  1891 

Michigan 30        18        12        12  38 

1887    1888    1890  1891 

Provincial  of  Ontario 3         21        19  40 

No  1     No  2  No  8 

Association  of  the  South 40         47  44 

1890  1891 

Technic  of  Ann  Arbor 17  10 

National  Public  Work  Committee 12 

County  Manual 15 

Constitution  and  By-laws 90 

1881     1882     1885    1886    1887     1889     1890    1891 
Of  the  Ohio  Reports  we  have    39        97       103       54        96       119       44       224 

You  will  notice  that  our  first,  fourth,  fifth  and  ninth  are  ex- 
hausted, and  I  would  beg  to  recommend  a  reprint  of  about  one 
hundred  of  each  of  those  for  use  in  completing  files  of  members 
and  exchanges. 

I  have  arranged  a  book  in  which  is  recorded,  as  far  as  is 
known,  the  exact  condition  of  the  report  file  of  each  member,  and 
it  will  be  a  great  favor  to  the  secretary  if  all  those  who  have  not 
already  done  so,  would  send  in  a  complete  list  of  all  the  reports 
they  have  on  hand. 

I  have,  as  far  as  possible,  secured  complete  files  from  those 
we  exchange  with  and  completed  their  files  of  our  numbers. 

Of  new  exchanges  I  have  secured  one  for  full  membership 
with  the  Association  of  the  South,  giving  our  ninth  for  their  first. 

Of  single  copy  library  exchanges  I  have  secured  the  Smith- 
sonian Institute  at  Washington,  the  Franklin   Institute  and  the 
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Engineer's  Club,  of  Philadelphia,  the  Journal  of  the  Association 
of  Engineering  Societies,  the  Technical  Society,  of  the  Pacific 
Coast,  the  Denver  Society  of  Engineers,  the  Society  of  Western 
Pennsylvania  at  Pittsburg,  and  have  some  others,  as  yet  unde- 
cided. Most  of  these  I  secured  complete  files  from,  while  all 
dealt  generously  with  us.  The  clerical  work  of  the  year  has  in- 
volved the  sending  of  about  two  thousand  letters  and  of  over  two 
thousand  printed  circulars  of  various  kinds,  making  an  average 
of  six  letters  to  write,  and  fourteen  envelopes  to  direct  every  day 
of  the  year. 

I  was  very  fortunate  in  having  my  business  in  such  shape  and 
in  sufficiently  small  volume  that  I  was  enabled  to  attend  to  the 
society  work  in  pretty  fair  shape,  but  I  cannot  do  it  on  the  same 
basis  another  year,  nor  could  I  recommend  anyone  who  is  depen- 
dent on  his  regular  business  for  an  income  to  accept  the  office  on 
that  basis. 

My  whole  study  during  the  year  has  therefore  been  as  to  how 
the  matter  could  be  so  managed  that  the  business  of  the  society 
shall  not  suffer,  nor  yet  anything  unreasonable  be  asked  of  the 
members,  either  as  officers  or  as  a  body.  It  is  very  evident  that 
the  first  requisite  is  a  paid  secretary,  and  it  is  very  evident  that 
the  founders  of  the  society  anticipated  such  a  need,  as  article  seven 
of  the  constitution  says  that  "The  society  may  provide  for  the 
pay  of  any  or  all  of  its  officers  for  their  services  whenever  deemed 
advisable,"  and  of  course  such  provision  can  only  be  made  through 
increased  dues,  but  we  cannot  expect  the  members  to  pay  higher 
dues  unless  they  receive  some  corresponding  benefits  by  it. 

Now  the  benefits  ihey  would  secure  by  the  change  are: 

First,  a  permanent  headquarters  in  Columbus  where  each 
one  may  feel  at  home  and  have  a  place  of  appointment  to  meet 
anyone  he  has  business  with,  and  find  almost,  if  not  quite  all,  the 
conveniences  of  his  own  private  office,  not  as  a  favor,  but  as  a 
right  he  has  paid  for. 

Second,  an  engineering  library,  comprising  all  the  public  re- 
ports on  engineering  and  kindred  subjects,  both  national  and 
state,  the  other  states  as  well  as  our  own,  and  all  the  current 
literature  of  engineering,  being  about  twenty  weeklies  and  fifteen 
monthlies,  to  say  nothing  of  the  quarterlies  and  annuals,  also 
copies  of  papers  and  literary  periodicals  that  have  occasional  ar- 
ticles of  professional  value  in  them. 

You  will,  of  course,  say  what  good  will  a  library  like  that  do 
us,  who  are  not  residents  in  the  city?  Very  true,  and  there  is 
where  the  true  value  of  a  paid  secretary  comes  in,  for  each  of 
you  will  find  coming  each  week  by  mail  a  printed  slip  or  leaf, 
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giving  you  an  index  list  of  all  the  matter  received  in  the  office 
during  the  past  week,  so  that  each  one  can  tell  in  five  minutes 
time  whether  there  is  anything  there  on  which  more  information 
is  desired,  and  if  such  is  the  case,  there  will  be  a  bunch  of  postal 
cards  in  your  desk  all  printed,  ready  to  receive  the  date,  and  one 
or  more  numbers,  according  as  there  is  one  or  more  articles  you 
wish  to  enquire  about,  and  the  secretary,  upon  receipt  of  these, 
answers  each  one  by  a  concise  digest  of  the  article  desired,  thus 
giving  you  the  kernel  without  the  chaff;  in  short,  the  secretary 
becomes  a  paid  clerk  to  each  one,  to  read  this  library,  and  give 
you  whatever  you  want  out  of  it,  in  the  shape  you  want  it,  and 
whenever  you  want  it,  without  any  trouble  or  waste  of  time  on 
your  part  to  hunt  it  out.  Again,  anyone  who  will  take  the 
trouble  to  keep  the  secretary  informed  as  to  the  character  of  any 
particular  work  he  is  engaged  on  will  have  his  attention  called  to 
anything  the  secretary  notices  as  being  likely  to  be  of  interest  or 
use  to  him  without  waiting  for  him  to  ask  for  it  out  of  the  index 
leaf.  Again,  if  there  was  any  work  of  unusual  interest  going  on 
within  the  state,  or  even  in  the  adjacent  states,  which  a  group 
of  members  desired  to  know  more  of  than  was  being  published 
in  the  journals,  by  providing  the  traveling  expenses  of  the  secre- 
tary they  could  have  him  go  there,  inform  himself  fully  on  it,  and 
report  to  them.  If  the  trustees,  or  society  at  large,  deemed  the  re- 
port of  sufficient  value,  they  could  adopt  the  same  and  pay  the 
expenses  from  the  general  fund,  and  there  might  be  such  a  thing 
as  reports  of  that  kind  forming  the  basis  of  a  monthly  publication 
of  considerable  interest. 

Again,  any  member  desiring  information  on  any  particular 
point  not  mentioned  in  the  index  slips,  could  write  and  ask  the 
secretary  for  it,  and,  in  a  few  days  at  most,  receive  a  digest  of  all 
that  the  librarv  contained  thereon:  or  if  he  desired  to  read  for 
himself,  the  secretary  would  pick  out  all  the  books  on  that  sub- 
ject, insert  a  series  of  numbered  slips,  showing  him  just  where  to 
look  and  in  what  order,  so  as  to  get  it  all  in  logical  sequence, 
send  them  to  him  to  be  retained  a  reasonable  length  of  time  and 
returned;  thus  you  will  see,  giving  each  member,  no  matter 
where  he  was  located,  fuller  and  better  use  of  the  library  than  he 
could  possibly  get  if  it  were  in  his  own  office,  and  such  a  library  as 
very  few  of  the  members  could  ever  expect  to  own  as  individuals. 

I  will  conclude  on  this  point  by  saying  that  1  could  spend  an 
hour  in  describing  in  detail  the  various  ways  that  have  occurred 
to  me  by  which  the  secretary  could  make  himself  useful  to  the 
members,  all  of  which  would  develope  in  the  natural  course  of 
events  if  the  change  is  once  made. 


136 

In  the  matter  of  legislation  such  an  arrangement  would  put  a 
person  right  on  the  ground  whose  duty  it  would  be  to  be  dosdy 
watch  all  bills  presented  to  the  legislature  affecting  the  interests 
of  the  profession,  and  to  urge  or  delay  them  by  all  honorable 
means,  according  as  they  were  beneficial  or  derogatory. 

Now  as  to  the  cost  of  all  this,  I  feel  safe  in  saying  that  it 
can  be  done  for  fifteen  dollars  a  year  from  each  member.  To  many, 
no  doubt,  the  first  thought  will  be  "I  cannot  afford  so  much;" 
but  stop  and  think  a  moment.  You  now  pay  three,  the  addition  is 
only  one  dollar  per  month.  Who  cannot  afford  a  single  dollar  each 
month  to  keep  fully  posted  on  all  the  current  literature  of  engi- 
neering, to  get  all  he  wants  from  it  just  when  he  wants  it  and  not 
be  bothered  with  more  than  he  wants?  That  money  would  but 
little  more  than  pay  for  two  of  the  best  engineering  journals,  and 
by  paying  it  to  the  society  you  get  the  full  benefit  of  all  that  are 
published  at  a  less  cost  of  time  than  would  be  required  to  read 
the  two  properly  yourself.  I  also  feel  sure  that  I  am  within 
reasonable  limits  when  I  say  that  anyone  in  charge  of  construc- 
tion might  frequently  save  many  times  that  amount  by  having 
the  authorities  overhauled  on  some  subject  bearing  on  his  work, 
and  the  result  sent  to  him  just  when  he  needs  it,  that  being 
usually  the  very  time  he  is  too  busy  to  read  it  up  himself,  even 
if  he  had  all  the  books  by  him. 

The  question  will  probably  be  raised,  can  all  this  be  done  for 
that  amount?  and  I  will  say  that  if  a  reasonable  majority  of  the 
members  will  stand  by  the  change  it  can  be  started,  and  with  such 
a  plan  actually  on  foot  to  draw  to,  it  would  be  a  poor  secretarv 
indeed  who  could  not  make  the  membership  at  least  two  hundred 
within  the  year,  and  once  such  a  number  were  secured  it  could 
be  very  successfully  run,  and  I  am  certain,  would  be  sure  of  a 
healthy  growth,  thus  maintaining  our  proper  place  as  the  first 
and  best  state  society  in  the  country.  I  do  not  mention  two 
hundred  at  all  as  a  probable  maximum,  but  as  a  very  possible 
minimum.  I  will  not  trespass  on  your  patience  by  any  further 
elaboration  of  my  idea  in  this  report,  for  I  feel  certain  that  I  have 
proven  beyond  a  doubt  the  possibility  of  making  the  change  a 
profitable  one  to  the  members,  and  I  hope  you  will  all  be  on  the 
side  of  progress  when  it  comes  to  voting  on  the  measures  needed 
to  make  the  change.  I  will  close  by  quoting  some  remarks  made 
by  President  L.  E.  Cooley,  of  the  Western  society,  at  Chicago, 
when  he  was  pleading  for  a  needed  step  forward. 

"If  we  take  courage  of  our  desires  rather  than  our  doubts  we 
can  carry  this  proposition  through.  It  is  easy  to  raise  all  sorts 
of  conjectures,  to  suppose  that  all  sorts  of  contingencies  may 
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arise  that  would  defeat  the  object  and  so  on,  but  there  is  one 
thing  that  I  have  learned,  that  the  only  way  to  do  things  is  to  do 
them,  and  if  we  set  out  to  ^  those  things  we  will  do  them,  and  if 
we  set  out  7wt  to  do  them,  or  have  doubts  about  it,  we  won't  do 
them."  E.  D.  Wileman,  Secretary. 

DISCUSSION. 

The  President — Gentlemen,  you  have  heard  the  report,  what 
is  your  pleasure  ? 

Mr.  Dunn — I  thmk,  as  Greely  said,  the  way  tO  resume  is  to 
resume.  The  only  way  to  do  that  is  to  do  it.  if  the  members 
feel  like  going  down  in  their  pockets  and  putting  up  their  money 
to  get  their  money's  worth,  the  only  way  to  get  the  thing  is  to 
pay  for  it.  I  never  was  much  ot  a  man  to  believe  in  getting  any- 
thing for  nothing. 

Mr.  Burgess — I  would  like  to  inquire  what  the  present  mem- 
bership of  the  society  is  ? 

Secretary  Wileman — The  membership  is  about  120.  The 
actual  fully  paid  up  membership  is  ninety.  There  are  something 
like  thirty  delinquents  of  various  degrees. 

Mr.  Burgess — Do  I  understand  that  the  secretary  has  always 
given  his  services  free  of  charge  to  the  association  } 

Secretary  Wileman — Practically  so. 

Mr.  Bowen — That  has  been  the  case,  I  believe,  with  two  ex- 
ceptions. When  we  started  out  we  did  not  have  the  money,  and 
of  course,  could  not  pay  anything.  It  was  done  as  a  matter  of 
pride  at  first,  and  has  been  kept  up  in  the  same  way.  At  the 
time  when  Mr.  Thompson  was  secretary,  for  many  years  the 
society  felt,  and  justly  loo,  that  Mr.  Thompson  ought  to  be  paid 
something,  for  he  had  rendered  valuable  services  to  the  society. 
And  they  thought  they  were  in  a  condition  that  they  could  afford 
to  pay  him,  and  I  think  he  agreed  to  accept  §100  a  year.  The 
last  year,  however,  that  he  made  up  the  report,  the  proposition 
was  made  to  pay  him  and  he  declined  to  receive  it,  saying  ihat 
the  society  funds  were  not  in  a  condition  to  justify  it,  and  he 
gladly  contributed  his  services  again  m  making  up  the  report. 
Since  then  Professor  Brown,  I  believe,  for  two  years  contributed 
his  services  to  the  society.  After  that,  Mr.  Griggs  did  the  same 
thing  without  charge,  making  up  excellent  reports.  Since  then 
Mr.  Wileman  has  made  up  our  last  report,  which  is  an  excellent 
one,  as  we  all  know,  and  if  there  is  anything  to  compensate  him 
for  the  services  he  has  rendered,  I  don't  know  anything  about  it. 
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I  have  always  maintained  from  the  very  beginning  that  the  work 
was  more  than  we  ought  to  ask  any  one  man  to  do,  unless  a  man 
has  a  great  deal  of  leisure  time  on  his  hands  and  can  well  afford 
to  give  it  to  the  society,  and  is  ambitious  in  that  line  of  work. 
Otherwise,  it  is  not  just  to  the  man  who  makes  the  report  to 
render  so  much  service  for  nothing.  I  said  so  to  Mr.  Thompson, 
and  to  those  who  preceded  him,  and  to  Mr.  Brown  and  Mr. 
Griggs,  and  to  every  man  who  has  ever  served  as  secretary. 
But  the  thing  has  continued  along,  as  I  have  related,  without  any 
definite  understanding.  Now,  whether  we  can  get  in  condition 
to  pay  our  secretary  for  what  he  has  done  in  getting  out  this  last 
report,  I  am  not  able  to  say.  The  trustees  must  determine  that 
If  we  drift  along  in  the  old  way,  as  we  have  been  doing,  I  fear 
we  will  very  soon  be  out  a  secretary.  The  work  of  the  society 
on  the  secretary  has  become  so  great  that  it  is  almost  impossible 
for  a  man  to  do  it  without  giving  one-fourth  of  his  time  to  it. 

Secretary  Wileman — It  took  about  one-half  of  my  time. 

Mr.  Bo  wen — That  is  more  than  any  man  can  afford  to  give, 
when  he  depends  upon  his  own  interest  for  a  living.  Now 
whether  the  new  project  will  be  successful  or  not,  is  another 
thing.  It  think  it  ought  to  be  very  well  considered,  not  only  this 
afternoon,  but  this  evening,  and  every  other  time  when  we  have 
leisure  to  talk  about  it,  and  let  every  man  be  well  informed  as  to 
what  is  on  hand,  so  that  each  man,  when  it  comes  to  a  final  de- 
cision, can  vote  intelligently.  Now,  Mr.  Wileman,  our  secretary, 
has  very  clearly  stated  the  affirmative  of  the  case.  Now  it  would 
be  well  for  each  one  to  cast  about  in  his  mind  and  consider  what 
the  other  side  might  bring  forth.'  The  only  thing  that  is  promi- 
nent in  mind  is  the  expense  that  would  attend  this  thing.  Our 
secretary  appears  satisfied  upon  that  line,  and  I  hope  he  is  right. 
As  far  as  1  am  individually  concerned,  I  am  in  favor  of  anything 
ihvX  will  be  for  the  best  interests  of  the  society.  Now  if  it  can 
be  shown  by  the  joint  opinion  of  all  our  members  who  will  con- 
sider the  matter,  that  this  new  project  is  the  best  thing  or  the 
plan  is  feasible,  and  the  way  clear  for  raising  the  money,  that 
would  be  the  thing  to  do.  I  am  individually  in  favor  of  it,  be- 
cause I  think  I  would  ijel  mv  share  out  of  the  new  move,  and  I 
don't  know  but  that  every  other  man  could  get  it  out  too.  Now, 
when  our  society  was  tirst  started,  if  I  remember  rightly,  it  was 
for  the  purpose  of  broadening  the  foundation  and  elevating  the 
standard  of  the  societv,  and  to  that  end  we  have  all  been  work- 
ing  ever  since.  Whether  this  plan  would  have  a  tendenc}'  in 
that  direction  I  do  not  know.  It  might  possibly  be  that  some 
would  look  upon  it  as  a  kind  of  intelligence  office  and  treat  it  in 
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that  way.  I  think  there  are  members  in  our  society  who  have, 
by  hard  work  and  the  most  persistent  application,  become  quite 
proficient  in  their  special  line  of  the  profession,  and  possibly  they 
would  not  need  to  draw  upon  the  secretary  or  upon  the  intelli- 
gence office,  as  we  might  call  it.  Well  now,  that  class  of  men  night 
not  come  up  with  the  alactrity  that  some  other  men  would.  We 
all  know  that  the  zeal  of  aspirants  is  quite  phenomenal  at  the 
present  time,  and  for  such  this  would  be  a  good  thing.  A  man 
could  devote  his  leisure  hours  to  politics  and  the  more  congenial 
pursuits  of  life,  and  when  he  wanted  to  know  anything  about  his 
business  he  would  write  to  the  secretary  and  have  it  returned  by 
the  next  mail  at  a  very  little  cost.  Whether  that  would  be  en- 
couraging for  the  profession  or  not  I  don't  know.  These  are 
onlv  things  that  occur  casuallv  to  mv  mind.  Whether  there  is 
2cciy  foundation  for  it,  or  whether  other  men  would  think  of  that, 
or  attach  any  importance  to  it,  is  another  question,  but  as  they 
are  questions  that  might  possibly  arise,  they  are  at  least  worth 
thinking  about. 

Mr.  Innis — Now,  I  have  been  thinking  considerably  about 
this  since  the  secretary  sent  me  his  proposition,  and  1  don't  think 
we  could  carry  it  out  with  less  than  200  members.  If  we  can 
get  the  200  members  we  can  raise  money  enough  perhaps  to  go 
into  an  office  here  in  the  city  and  do  as  the  secretary  has  pointed 
out.  Wouldn't  it  be  well  to  commence  to  try  to  do  something  'i 
Cannot  the  secretary  get  up  a  paper,  conditioned  thai  when  it  is 
signed  by  200  responsible  names,  that  they  would  contribute  $15 
per  annum  each.  I  would  not  want  to  sign  it  if  thirty  or  forty,  or 
fifty  only,  or  even  one  hundred  should  sign  it,  and  be  always  hard 
up;  but  if  200  sign  it,  I  will  sign  it. 

Mr.  Burgess — For  my  own  information  and  others  I  would 
like  to  inquire  upon  what  basis  our  assessment  is  made.  Is  this 
charge  of  $3  fixed  by  the  constitution  or  determined  by  the  trus- 
tees ? 

The  President — You  heard  the  report  of  the  trustees  a  while 
ago. 

Mr.  Burgess — Yes  sir,  I  noticed  the  peculiar  reading  and  I 
supposed  that  was  the  situation,  that  the  trustees  fixed  the  assess- 
ment. 

The  President — That  is  the  rule,  that  the  trustees  report  each 
year  a  certain  sum  at  which  the  annual  dues  are  fixed,  and  I 
think  it  has  invariably  been  $3. 

Mr.  Burgess — It  certainly  seems  to  me  that  that  is  a  very 
small  fee,  considering  the  number  of  the  exchanges  that  come  to 


140 

the  association,  and  I  supposed  it  would  have  occurred  to  the 
members  of  the  board  of  trustees  to  have  placed  that  fee  at  a 
higher  figure,  perhaps  five  or  six  or  eight  or  even  ten  dollars, 
with  the  expectation  of  paying  our  secretary  for  his  services.  It 
seen\^  to  me  in  that  Hne  there  is  a  possible  settlement  of  the 
question.  I  make  this  as  a  suggestion  for  the  purpose  of  bring- 
ing out  from  the  old  members  of  the  board  of  trustees  any  sug- 
gestions they  have  to  make. 

Mr.  Bowen — Mr.  Burgess'  suggestion  put  an  idea  into  ray 
head,  that  it  would  be  well  enough,  if  the  other  project  fails,  to 
have  the  dues  for  the  members  fixed  at  a  higher  rate,  of  course 
the  exact  amount  to  be  determined  by  the  trustees.  It  is  right 
and  proper  that  they  should  do  it,  and  our  by-laws  so  provide. 
As  Mr.  Burgess  stated,  there  is  no  question  but  the  mere  nomi- 
nal fee  of  $3  per  year  is  not  any  kind  of  an  equivalent  for  what 
we  get  for  it.  There  is  not  a  single  report  that  we  get  of  our 
own,  notwithstanding  our  members  are  here  and  hear  the  discus- 
sions and  hear  the  papers  read,  but  there  has  not  been  a  single 
report  printed  within  my  recollection,  these  many  years,  but 
what  is  worth  more  than  all  he  pays  for  it,  to  say  nothing  of  the 
exchanges.  I  would  not  begin  to  sell  my  reports  for  $3  a  piece, 
and  I  think  I  have  them  from  the  beginning  of  the  society.  It 
has  been  no  sort  of  consideration.  Now  when  you  come  to  get 
four,  or  five,  or  six,  or  eight,  exchanges  that  are  quite  as  full  of 
meat  as  these  are,  I  think  a  man  gets  back  full  value  for  his 
money,  and  we  could  well  afford  to  pay  $5  or  $8,  or  even  $10, 
as  Mr.  Burgess  states. 

Mr.  Innis — I  just  want  to  say,  for  the  information  of  Mr. 
Bowen  and  others,  that  that  report  of  the  board  of  trustees  was 
made  fixing  the  dues  of  1892  with  the  idea  of  running  along  in 
the  way  we  have  been  running  and  getting  the  secretary  to  do 
the  work  without  compensation,  and  we  thought  we  could  run 
along  as  we  have  been  doin^.  If  we  want  to  go  into  anything 
more  expensive,  and  if  it  is  thought  best  to  pay  the  secretary,  the 
trustees  would  have  to  reconsider  their  report  in  the  way  of  dues. 
Last  year  the  $3  just  about  paid  expenses.  I  think  we  ought 
not  to  ask  any  one  to  serve  as  secretary  without  compensation, 
for  less  than  §400  or  $500  a  year.  If  it  takes  half  his  time,  or  in 
that  proportion,  it  is  certainly  worth  $200  or  $300  to  say  the 
least.     If  that  is  so  we  ought  to  be  taxed  about  $5  each. 

The  President — Mr.  Dunn  has  made  a  motion  to  appoint  a 
special  committee,  of  which  the  secretary  shall  be  one  member, 
the  committee  to  consist  of  three,  I  believe,  who  shall  formulate 
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a  plan  and  report  to  the  society  a  plan  under  which  the  sugges- 
tions of  the  secretiiry  can  be  carried  out. 

Mr.  Bowen — What  would  be  the  scope  of  the  duties  of  that 
committee  ? 

The  President — To  formulate  a  plan  under  which  the  plans 
of  the  secretary  could  be  carried  oiit,  would  require  a  change 
in  the  constitution,  and  require  some  definite  plan  of  work. 
Of  course  the  suggestions  of  the  secretary  are  very  full,  and  yet 
they  come  only  as  a  report,  and  in  our  discussion  of  them,  so  far 
and  in  the  future,  it  will  simply  be  on  the  report,  and  we  might 
go  on  to  the  end  of  the  session  and  find  we  had  discussed  the 
report  and  come  to  a  place  where  we  considered  the  matter  ad- 
visable, but  have  no  plan  formulaied  upon  which  we  could  act 
properly  and  intelligently.     I  think  the  suggestion  a  good  one. 

The  question  then  coming  upon  the  motion  of  Mr.  Dunn  it 
was  declared  carried. 

Mr.  Bowen — Now,  Mr.  President,  I  move  the  report  of  the 
trustees  be  referred  back  for  further  consideration. 

The  motion  being  seconded,  was  carried. 

REPORT    OF    SPECIAL     COMMITTEE    ON    PERMANENT    SECRETARY. 

The  committee  on  permanent  secretary  respectfully  report 
that:  To  carry  out  this  idea  will  involve  the  necessity  of  a  ma- 
terial change  in  the  details  of  our  work.  A  suite  of  office  rooms 
in  some  suitable  place,  with  office  furniture,  fuel  and  light,  print- 
ing and  stationery,  the  pay  of  the  secretary,  and  possibly  an  as- 
sistant, will  cost  in  round  numbers,  say  $3,000  a  year.  To  raise 
this  much  money  at  our  present  rate  of  assessment  would  require 
1,000  members;  at  $5.00,  would  require  600  members;  at  5f  10.00, 
would  require  300  members;  at  $15.00,  would  require  200  mem- 
bers. 

The  secretary  has  clearly  stated  what  he  proposed  giving  the 
members  for  their  money,  and  we  deem  it  a  just  equivalent  for 
the  greatest  amounts  stated,  and  believe  it  a  step  in  the  right  di- 
rection. We  therefore  recommend  that  the  plan  for  a  perma- 
nent secretary  be  carried  out,  provided  it  meet  the  approval  of  a 
good  majority  of  the  members  of  the  society,  and  no  expense  be 
incurred  until  the  funds  are  guaranteed. 

B.  F.  BowEN, 

L.  W.  Mathewson, 

E.  D.  Wileman. 
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$2.  The  report  of  the  trustees  was  referred  back,  as  those  who 
were  present  at  the  time  know,  so  that  the  trustees  might  take 
that  matter  into  consideration  and  make  a  further  report  as  to 
what  was  deemed  necessary.  We  might  be  able  to  do  as  I  have 
indicated,  or  in  some  such  way,  by  paying  a  man  $250  say,  for 
the  services  rendered  the  society  during  the  year  for  this  year, 
and  in  the  meantime  we  might  ascertain,  as  far  as  possible,  how 
many  would  be  willing  to  go  into  the  scheme  proposed.  If  we 
could  not  get  a  full  expression  of  the  members  of  the  society  in 
any  other  way,  we  might  take  a  ballot  by  means  of  sending 
ballots  to  all  of  the  members  and  having  them  fill  them  out  and 
return  them  by  mail,  and  when  we  come  together  next  year 
we  would  be  able  to  discuss  more  intelligently  the  proposition  of 
being  able  to  carry  out  the  project  here  suggested.  I  certainly 
believe  that  it  would  be  a  good  thiog.  I  know  that  we  would 
each  of  us  receive  more  value  than  what  we  would  pay,  and  if  it 
should  bring  to  us  the  results  which  I  think  it  would,  then  the 
view  which  I  expressed  in  my  address  this  morning  might  be  ac- 
complished, that  all  the  men  engaged  in  engineering  and  sur- 
veying within  the  State  of  Ohio  would  be  drawn  towards  it,  be- 
cause we  would  be  making  our  society  of  value  and  interest  to 
them,  and  I  hope  that  some  one  here  will  make  a  motion  so 
that  it  may  come  before  the  house  and  that  we  ma\'  act  upon  it, 
that  in  the  coming  year  we  nia}'  pay  the  secretary  for  the  labor 
of  preparing  the  report  and  distributing  the  same,  the  sum,  say 
of  §250,  more  or  less,  as  the  society  may  determine. 

On  motion  of  Mr.  Davisson  the  salary  of  the  secretary  for 
the  ensuing  year  was  fixed  at  S200. 

Prof.  Brown — In  regard  to  this  plan  for  a  permanent  secre- 
tary I  think  it  is  one  of  the  very  desirable  things,  but,  on  account 
of  the  small  membership  here,  I  think  it  is  hardly  advisable  for 
us  to  do  anything  positive,  or  definite,  one  way  or  the  other,  but 
that  information  should  be  gathered,  and  we  should  find  out  how 
many  members  will  go  into  this  matter,  and  if  there  are  enough  to 
keep  it  up,  then  have  some  definite  action  taken  at  the  next 
meeting. 

Mr.  Connar— Mr.  President,  I  would  like  to  get  the  sense  of 
the  members  present,  liow  they  stand  on  a  matter  of  that  kind. 

The  President — I  will  ask  that  all  the  members  present  in  the 
room — this  is  an  informal  vote,  merely  to  test  the  feelings  of 
those  present — I  would  ask  how  many  members  would  be  will- 
ing to  go  into  the  scheme  if  200  were  secured.  All  those  who 
would  be  willing  please  rise  to  their  feet.  There  is  a  majority 
of  those  present  standing  on  their  feet. 
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Would  an}'  of  those  present  and  not  voting  for  it  be  willing 
to  go  into  it  if  300  could  be  secured  at  $10  a  year  ? 

Gentlemen,  it  is  v^ry  evident  that  so  far  as  the  members  pres- 
ent are  concerned,  some  such  plan  is  desirable. 

Mr.  Connar — I  move  that  the  report  be  referred  back  to  the 
committee. 

Mr.  Burgess — I  would  amend  that  by  suggesting  that  they 
be  instructed  to  try  to  secure,  during  the  session,  a  letter  ballot 
on  that  question.     The  amendment  was  accepted  by  Mr.  Connar. 

The  question  then  coming  on  the  motion  of  Mr.  Connar,  as 
amended,  it  was  carried. 

Prof.  Brown  — If  the  members  are  not  too  tired,  I  would  like 
to  ask  a  few  questions  in  regard  to  some  work  I  have  been -start- 
ing at  the  university  in  regard  to  cement  tests.  If  it  is  the  desire 
of  the  society  to  wait  a  few  moments  I  would  like  to  say  that 
during  the  past  year,  and  this  one,  I  have  been  doing  some  work 
in  testing  cements.  I  have  a  testing  machine  of  a  capacity  of 
about  1,000  pounds.  We  have  been  doing  some  work  and  1 
have  got  some  pretty  fair  results,  but  there  are  some  things 
bothering  us  and  we  have  not  got  it  worked  out  yet,  and  if  there 
are  any  persons  here  working  with  cements,  we  would  like  to 
get  some  suggestions.  We  have  been  trying  to  follow  the  rec- 
ommendations of  the  American  society  of  civil  engineers  for 
testing  cements.  The  pnncipal  trouble  is  the  breaking  up  of  the 
briquet  in  the  clamps.  Ver}^  near  half  of  them  will  break  there, 
and,  as  far  as  we  can  see,  from  no  apparent  reason.  We  have 
changed  the  shape  of  the  clip  a  little  bit,  but  as  far  as  we  can  see 
from  measurement  and  observation,  there  is  no  difference  be- 
tween the  shape  of  the  briquet  as  moulded  and  the  shape  of  the 
clips.  We  have  done  a  little  work  in  putting  in  slips  of  paper 
or  paste  board.  Now  we  are  using  the  standard  form  of  briquet 
adopted  by  the  American  society,  and  I  would  like  to  know  if 
any  of  the  other  members  have  met  with  such  trouble  in  testing 
cements,  and  I  would  also  like  to  ask  if  any  of  the  members  have 
tried  any  of  these  machines  for  pounding  the  cements  into  the 
moulds,  so  as  to  get  the  briquet  of  the  same  density.  Any  in- 
formation we  can  get  will  be  valuable  to  us. 


From  the  minutes  of  Thursday  afternoon  session : — 

Mr.  Bowen — I  move  that  the  society  set  apart  $200  in  pay- 
ment of  Mr.  Wileman  for  the  services  he  rendered  during  the 
past  year. 

Mr.  Burgess — 1  second  the  motion. 
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Mr.  Strawn — Mr.  President,  I  most  heartily  want  to  second 
that,  and  I  hope  we  will  be  more  generous  toward  Mr.  Wileman 
even  than  that  if  possible.  I  know  something  of  the  duties  he 
has  had  to  perform. 

Secretary  Wileman — Mr.  President  and  members  of  the  so- 
ciety, 1  hope  this  will  not  carry  for  this  reason:  in  the  first 
place  the  treasury  cannot  stand  it.  In  its  present  condition  it  is 
in  fair  condition  to  carry  the  work  through  for  the  next  year, 
but  to  do  thVit  would  cripple  it  seriously,  and  as  for  a  special  as- 
sessment, I  would  not  hear  of  it.  Furthermore,  I  have  giveo 
my  time  for  the  past  year  cheerfully,  and  feel  the  honor  that  has 
been  conferred  on  me  by  it,  and  the  $200  would  not  be  a  cona- 
pensation  for  the  work  I  have  done  at  all.  And  I  do  not  wish  to 
belittle  myself  by  receiving  the  $200  as  a  compensation  for  the 
services  rendered. 

Mr.  Bowen — Now,  Mr.  Chairman,  I  do  not  want  to  be  un- 
derstood as  fixing  the  amount  of  compensation  at  (200  as  being 
the  full  measure  of  the  value  of  the  services.  I  simply  put  it  at 
that  figure  because  I  understand  that  that  is  what  the  society 
have  voted  for  the  secretary  during  the  next  year.  Now,  the 
very  least  that  we  ought  to  do  is  to  tender  him  as  much  as  we 
proposed  to  tender  the  incoming  secretary.  After  we  have  taken 
our  action  it  is  proper  to  express  our  good  will  in  that  kind  of 
measure.  I  do  not  feel  that  it  is  just  or  that  it  is  sufficient  com- 
pensation to  Mr.  Wileman  for  the  services  he  has  rendered,  but 
it  is  better  than  nothing.  It  shows  the  good  will  of  the  societ)' 
towards  our  worthy  secretary,  and  if  he  don't  see  proper  to  take 
it,  it  is  very  easy  to  let  it  remain  in  the  treasury,  that  is  after  it 
gets  there. 

Mr.  Burgess — I  want  to  say  that  I  cannot  too  heartily  concur 
in  what  Mr.  Bowen  has  said  on  this  subject.  I  want  to  say  in 
addition  to  what  I  said  to  some  members  of  the  society  last  even- 
ing in  conversation.  We  are  getting  here  $20  worth  of  ex- 
changes for  our  $3  dues.  We  have  been  doing  that  for  years 
past.  We  are  getting  a  great  deal  more  from  our  connection 
with  this  organization  than  it  costs  us.  Now  I  say  we  could  not 
exist  without  our  secretary.  Our  secretary  is  our  health  and 
strength.  We  could  get  along  without  the  president,  we  could 
almost  get  along  without  the  executive  committee,  but  as  an  or- 
ganization, we  could  not  have  had  an  existence  without  the  sec- 
retary, certainly  not  a  successful  existence.  Every  man  here 
knows  that  to  be  a  fact.  I  believe  that  it  is  certainly  due  to  Mr. 
Wileman  to  treat  him  in  the  same   manner  that  we  propose  to 
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treat  our  incoming  secretary,  and  I  am  only  sorry  that  we  have  not 
treated  our  secretaries  in  the  past  in  the  same  manner. 

The  question  then  coming  on  the  motion  of  Mr.  Bowen  it  was 
carried. 

The  President — Is  there  any  further  business  to  come  before 
the  society  ?  If  not,  allow  me  to  say  that  while  I  was  not  to 
have  heard  what  was  said  b}'  the  committee  on  nominations  in  its 
report,  yet  for  some  reason  my  ears  were  open,  I  could  not  help 
it.  I  want  to  say  that  your  president  appreciates  your  Kindness, 
but  your  thanks  are  much  more  due  to  your  secretary.  The 
president  has  done  perhaps  what  he  could  in  the  most  busy  year 
of  his  life.  But  what  he  could  do  has  been  very  little  out- 
side of  attending  the  meetings  and  getting  up  the  committees  and 
such  things.  What  the  president  could  do  has  been  very  little, 
but  I  do  know  that  what  the  secretary  has  done  has  been  of  im- 
mense value.  I  trust  we  shall  all  of  us  appreciate  ver)'  fully  the 
work  of  the  secretary  of  the  past  year,  that  we  shall  remember 
him  with  gratitude,  that  we  shall  do  whatever  we  can  to  show 
our  appreciation  of  this  in  the  future.  Gentlemen,  I  hope  that 
each  one  of  us  that  are  here,  and  in  fact,  the  whole  membership 
of  the  society,  will  use  their  greatest  influence  in  pushing  the  bill 
which  shall  be  presented  to  the  legislature.  It  will  take  a  good 
deal  of  pushing  I  expect,  and  everybody  should  do  his  part,  I 
hope  that  we  may  all  enjoy  a  successful  and  profitable  year  of 
labor,  and  that  we  shall  meet  at  the  end  of  the  coming  year  with 
better  prospects  than  we  had  at  the  beginning,  and  the  prospects 
that  we  have  now  are  by  no  means  poor. 

There  being  no  further  business  before  the  meeting  the  thir- 
teenth annual  meeting  of  the  Ohio  Society  of  Surveyors  and  Civil 
Engineers  will  adjourn  sine  die. 


Serd  notices  of  la 
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Co.  Surv*r  and  C.  E., 
Civil  Engineer, 
C.  E.  and  Dep.  Co.  Sury'r., 
Pr«8.  W,  Reserve  Normal 
Col.,  S.  and  C.  E., 
Go.  Surv*r  and  C.  E., 
Civil  Engineer, 
Civil  Engineer, 
Co.  Surv'r  and  C.  E., 
Surveyor, 
Surveyor, 
Civil  Engineer, 
C.  E.  L.  ik  J.  Bridge  Co., 
Surveyor. 
Eng.  M.  of  W.  C.  Jk  M.  V.  Ry.. 
Surveyor, 
8.  and  C.  E., 
Surveyor, 
S.  andC.  E., 
Chief  Eng.  F.  F.  W.  k  W.  Ry., 
Asfl't  Eng.  T.  C.  k  C.  Ry., 
Civil  Engineer, 
8.  and  G.  E., 


Wapakoneta, 

McArthur, 

New  Petersburg, 

East  Hamilton, 

Lima, 

Cleveland, 

Zaneaville, 

Bellefontaind, 

Nashville, 

Zaneaville, 

Columbus, 

Cleveland, 

Weston, 

New  Lisbon. 

Masaillon, 

West  Manchester, 

Ballaire, 

Celina, 

Delaware, 

Port  CiiDton, 
Zanesville, 
Qreen  field, 

Warren, 

Fremont, 

Delaware, 

Hamilton, 

Ottawa, 

Winchester. 

Zanesville, 

Coshocton, 

Middletown, 

Lindale, 

Cowington, 

McConnellsville, 

Logan, 

Hilsboro, 

Upper  Sandusky, 

Columbus, 

Cleveland, 

Zanesville, 

Wadsworth, 

Ironton, 

Defiance, 

Cleveland, 

Marietta, 

Vinyard  Hill, 

Aberdeen. 

Defiance, 

Cincinnati, 

Defiance, 

Zanesville, 

Oallia  Furnace, 

Cincinnati, 

New  Lisbon, 

Williamsburg, 

FindUy, 

Toledo. 

Cbardon, 

Celina, 


Auglaize. 

Vinton. 

Higblaud. 

butler. 

Allen. 

Cuyahoga. 

Muskingum. 

Logan. 

Holmes. 

Muskingum. 

Franklin. 

Cuyahoga* 

Wood. 

Columbiana. 

Stark. 

Preble. 

Belmont. 

Mercer. 

Delaware. 

Ottawa. 

Muskingum. 

Highland. 

Trumbull. 

Sandusky. 

Delaware. 

Butler. 

Putnam.* 

Adams. 

Muskingum. 

Coshocton. 

Butjer. 

Clermont. 

Miami, 

Morgan. 

Hocking. 

Highland. 

Wyandot. 

Franklin. 

Cuyahoga. 

Muskingum. 

Medina. 

Lawrence. 

Defiance. 

Cuyahoga. 

Washington. 

Adams. 

Brown. 

Defiance. 

Hamilton. 

Defiance. 

Muskingum. 

Gallia. 

Hamilton. 

Columbiana. 

Clermont. 

Hancock. 

Lucas. 

Oeanga. 

Meroer* 


EVENS  &  HOWARD, 

ST.  LOUIS,   MO. 

Culvert  Pipe  J|^^Stt>^    Fire  Brick 


FOK   RAILROADS, 


Sewer  Pipe 

FOR  CITY  SEWERS. 

3  TO  M  INCHES 


FOK   FURNACES  ASH 

ALL 

OTHER   PURPOSES 


Firs  eiay  Floe  Pi|ii 

FOR  CHIMNEYS. 
Our  products  have  for  more  than  thirty  years  been 
standard  in  all  nnarkets. 

^F~)tend  for  our  pamplilei  "Teal  ol  Kewrr  Plpc.'> 


L.  BECKMAN, 


.NUFACTUHtH   OF 


0ui'veyir(g 


No.  31 S 

TOLEDO, 


AMS  STREET. 


OHIO. 


Firsf-Class  Work  at  Reasonable  Prices  I 


Trjnsits,  Levels, 


Chains,  Tapes,  Field  Books  and  STAtioimi. 


Maker  of  the  Celebrated  lliKlcman  Cliatn  Tape. 
SEND  FOR  CATALOGUE. 
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Fisher,  J.  D. 
Fiiher,  L. 
FUher,  J.  L. 
Pite,  A. 
Pitipatriok.  A. 
Force,  C.  G. 
Foster,  T.  P. 
Ford,  T.  8. 
FbsK,  B.  8* 
Fox,  W.  8. 
Frmnok,  E. 
Franklin,  B. 
Fraser,  T,  J. 

Freaae.  H. 

French, 

Freneh,  O.  L.  R. 
Fnllerton,  H.  L. 
Ou^M^,  W.  H, 
<Mmble.  R.  H. 
Oanyard,  L. 
Oatet,  H.  M. 
Otar,  W.  C. 
Geddee,  J.  K. 
Gehres,  J.  A. 
George,  J.  A. 
Genet.  F. 
Gest,  £.  G, 
Geyer,  J.  L. 
Geyer,  A.  R. 
Gihbe,  H.  B. 
Oiflbrd,  G.  E. 

Good.  G.  P. 
Gore,  £.  fi. 
Gore,  J. 
Gore,  P. 
Gotwoldt  E.  C. 
Grieraon,  A. 
Origgt,  Julian 

vriM, «/.  v> 
Griiwold,  W.  F. 
Omift  W.  T, 
Gnlick,  T.  N. 
G^«r,  G.  R. 
Hanlon,  W.  fi. 
Btniotif  J.  A» 
Harrington,  J. 
BarriB,  J.  B. 
Hairiaon,  B.  W. 
flartnell,  G.  E. 
Harper,  8.  G. 
BorptTf  tj,  Jtf. 
Harvey,  A,  K. 
BorvtiffJ, 
Barutyt  Mmer  B. 
Haaeliine,  R.  M. 
BaaMUn§,  B,  D. 
flaskini,  W.  £« 
Hatcher,  W.  fi.  G. 


CiTll  Engineer, 

CiTil  Engineer, 

8.  and  C.  E,. 

Surveyor, 

Surveyor, 

C  C*  £•, 

8.  and  C.  E.. 

Civil  Engineer, 

Co.  8orv'r  and  C.  E., 

8.  and  C.  E., 

County  Surveyor, 

C.  C<  B., 

Asa't  Eng.  Trane.  Ohio  Div. 
B.  AO.  Ry..  C.  E.. 

Chief  Eng.  Valley  Ry., 

C.  C*  £., 

County  Surveyor, 

Civil  Engineer, 

Surveyor, 

Civil  Engineer, 

Surveyor, 

S.andC.  £., 

8.  andC.  £., 

Cnief  Eng.  B.  Z.  A,  C.  Ry., 

Civil  Engineer, 

Co.  Surv*r  and  C.  C.  E., 

County  Surveyor, 

Civil  Engineer, 

S'jrveyor, 

8'jrveyor, 

Trees.  King  Iron  Bridge  Co. 

AssH  Eng.  King  Iron  Bridge  Co. 

5.  and  C.  £., 

Civil  Engineer, 

Surveyor, 

8.  and  C.  £., 

Surveyor, 

Civil  Engineer. 

Surveyor, 

A8S*t  Eng.  Scioto  Valley 

Div.  N.  a  W.  R.  R.  Co., 
Co.  8urv*randC.  £., 

S.  and  C.  £., 

Civil  Engineer, 

Ass't  C.  C.  E., 

C.  O.  £••,        • 

Chief  Eng  C.  L.  A  W.  Ry., 

Civil  £ngineer, 
Chiei  Eog.  C.  A.  ft  C.  Ry., 
Surveyor, 
8.  and  C.  E„ 
Civil  Engineer, 
County  Engineer, 
Civil  Engineer, 
Chief  Eng.  of  C.  L.  ft  N.  Ry., 
B.  and  C.  £., 
8.  and  C.  £., 
Chief  Ins.  of  Mines, 
Co.  Surv*r  and  C.  £., 
Surveyor, 
Topographical  Drawing, 


SSanesville, 

Akron, 

Tiffin, 

Georgetown. ' 

Fayetteville, 

Cleveland, 

Benton  ville, 

Columbus, 

Dayton, 

Short  Creek,  P.  O.. 

Oak  Harbor, 

Wilmington, 

Zanesville, 

Canton, 

Salem, 

Shaucks, 

Chillicothe. 

Logan, 

Lima, 

Granger, 

Columbus, 

Upper  Sandusky. 

Zsneevllle. 

Akron, 

East  Liverpool, 

Millers  burg, 

Withamsville, 

Pakulding. 

Paulding, 

Cleveland, 

Cleveland, 

Bellefontalne, 

Columbus, 

Georgetown, 

Hilflboro, 

Hilsboro, 

Springfield, 

Aberdeen, 

Columbus, 

Bryan, 

Worthington, 

Columbus, 

Columbus, 

Alliance, 

New  Philadelphia, 

Conhocton, 

Columbus, 

Payne, 

Bond  Hill, 

Cleveland, 

Portsmouth, 

Cincinnati, 

Cincinnati, 

Hamilton, 

London, 

Columbus, 

Baselton, 

Chagrin  Falls, 

Coal  Grove, 


Muskingum. 
Summit. 
Seneca, 
firown. 
firown. 
Cuyahoga. 
Adams. 
Franklin. 
Montgomery. 
Harrison. 
Ottawa. 
Clinton. 
Muskingum. 

SUrk. 

Columbiana. 
Morrow. 
Ross. 
Hocking. 
Allen. 
Medina. 
Franklin. 
Wyandot. 
Muskingum, 
Summit. 
Columbiana. 
Holmes. 
Clermont. 
Paulding. 
Paulding. 
Cuyahoga. 
Cuyahoga. 
Logan. 
Franklin. 
Brown. 
Highland. 
Highland. 
Clarke. 
Brown. 
Franklin. 

Williams. 

Franklin. 

Franklin. 

Franklin. 

Stark. 

Tuscarawas. 

Cnshocton, 

Franklin. 

Paulding. 

Hamilton. 

Cuyahoga. 

Scioto. 

Hamilton. 

Hamilton. 

Butler. 

Medina. 

Franklin. 

Mahoning. 

Cuyahoga. 

Lawrence. 


Engineering  News  and  American  Railway  M 


).  H,  F«o 


enhwrlnlKHiH  paTnblti  In  nJTHnr*.     Ta  (.Tnllrd  adtWa,  Cus.la  awl  I 
[inp(h«H.GU:4mnsthK.t^.un;Hlngla<<Dpl»B,   lA  Dn'i.    TaallFoioi 


igu OcuntriM  in invfaaH 
moDlba,  H.76. 

_    _  Railway  Jourjjal  pulilishe*  a^ 

week  more  than  one  hundred  items  of  news  relating  to  railroads,  water  vorb 
and  miscellaneous  coniracline  inlcl licence, 

Officials   o(   city,  lown,  viuage,   lownsliip,  drainage  district,   or  anv  other 
municipal  organization   will   tind   it   the   liikafrst   and    most    iMirnvBtt 
medium  for  advertising  their  public  worhft;  ciiy  engioeeis,  r.nii 
and  managerB  will  make  money  by  using  its  i.'olnmns  for   ,i.  i 
posals  ;  civil  engineers  and  contraclars  will  lind  it  to  their  ^idi. 
in  it  a  permanent  card,  giving  their  address  and  specially,  ."■' 
who  has  any  intcrcist  in  pultlic  worts  promotion,  planning  ur  luu.-iiiiiiriion, 
will  lind  it  3  good  investment  to  be  on  its  subscription  list. 

The^riceloradverlisingproposalsforcontracts  is  ai  CENTS  HEK  LINE, 
which  IS  half  the  rate  of  the  city  dailies,  while  it  is  many  times  superior,  u  ii 
goes  directly  to  the  class  for  which  it  is  intended. 

We  especially  solicit  a  trial  of  our  advantages  in  this  line  of  adrenislK- 
It  will  pav  AnvRRTisF-Ks  evkkv  time,  and  it  costs  very  liltlc  when  in 
efficiency  is  well  considered. 

We   hope   that   every   city   and  railroad  engineer  will   tahe  the  Iroulil*  » 
--  ommend   this  journal  to  tlic  officials  who  rontrot  the   advertising  a(  wetfc 
be  done.    They  can  do  such  in  good  faith,  as   they  cannot  fail  to  annC- 
le  the  advantages  we  offer. 

KNBII^EKBINfl  NEIVH  PIJHLinillMi  ('». 


Eugene  Dietzgen  & 

76  DEARBORN  ST.,  CHIC.\GO,  ILLSJ 


DrawiDiaoillJliiePfifltPiippTs!< 

jinwwHvicnh  iNsi'RfijiiKNTs. 

T  Sqiiai'es, 
Trianf 
Seal  es, 

Curves,  ■! 


(W.nPLETE 


K  nilLKDou.tPPl.lOj 
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Heftdley,  T. 
HeAdlngton,  J.  N. 
Heller,  A.  H. 
HenshAw,  L.  DeF. 
Hennfto,  L. 
flersey,  O.  D. 
Better,  W.  J. 
BiU,  O. 
HilUr.J. 
HoAfflfn.  G.  M. 
Hobby,  A.  S. 
Hoge.  O.  a 
Holden.  L.  E. 
Boll,  J.  B. 
Holl.  O.  W. 
HolliBter,  A.  A. 
HoUiiiter,  J.  J. 
Boover,  O.  B. 
Holme*.  A. 
Helton   H. 
Holte.  L.  L. 
Hopkins,  W.W. 
Horotog,  6. 

Hosbrook,  I).  8. 

Honbrook.  J.  A. 

Holton,  H. 

Hou(»^,  B.  F. 

Howo.  C.  8.,  Pb,  D 

Howell.  A.  E. 

Hoyt.  M.  B. 

Hiid8on,  W. 

Huddle,  J.  D. 

Hudson,  D.  P. 

Huffman,  A.  R.  W. 

Hutson,  A.  V. 

Hulbert,  J.  P. 

Hnmlongt  W.  fl. 

Bumphre^^t  J.  8. 

Huntington,  E. 

Button,  S. 

Hyde.  G.  A. 

/iint«,  O.  8, 

Ireland,  J. 

Irwin,  W.  C. 

Jftckson,  W.  J. 
Jams.  J. 
Jaires,  L.  C. 
JarviH,  F.  B. 
Jary:H,  B.  J. 
Jennings,  W.  H. 
Johnson,  W.  J. 
Johnson,  A. 
Jones,  W.  H. 
Jones,  Prof.  J.  N. 
Jonee,  B.  V. 
Jooes,  W.  C. 
Jones,  W.  B. 
Jones,  L. 
Jones,  W.  8. 
JoBle^P.N. 


Surreyor 
Sarveyor, 
Civil  Engineei, 
Civil  Engineer, 
Consulting  Engineer. 
C>  C.  E.j 
8.  and  C.  E., 
Civil  Engineer, 
Civil  Engineer, 
Civil  Engineer, 
Civil  Engineer. 
Co.  8urv*r  and  C.  C.  E.. 
Civil  Engineer, 
Civil  Engineer, 
County  Purveyor, 
Surveyor, 
Surveyor, 
Co.  tiurv'r  andC.  E.. 
Civil  Engineer, 
AsstC.  C.  E., 
Surveyor, 
Surveyor, 
Civil  Engineer. 
County  Surveyor, 
£>ep.  County  Surveyor, 
Civil  Engineer, 
Civil  Engineer, 
Prof,  of  Math.  Csse  ifchool. 
S.  and  C.  E., 
8.  sndC.  E., 
Dep.  County  Surveyor, 
Dep.  County  Surveyor, 
8.  andC.  E., 
Ass't  C.  C.  E.. 
County  Surveyor, 

i/.  v/.    IS., 

Surveyor, 
8.  and  C.  C.  E., 

Surveyor, 
County  Surveyor, 
Civil  Engineer, 
Civil  Engineer, 

S.  andC.  E., 

Consulting  Eng.  C.  C-  C. 
&  St.  L.  Ry. 

C.  C.  F. 

County  Surveyor, 

Civil  Engin<*^r, 

Civil  Engineer, 

Surveyor, 

Civil  Engineer, 

Siirvovor, 

Surveyor, 

Surveyor, 

8.  and  C.  E., 

Surveyor,      /  '   . 

Civi!  Engineer^* 

Civil  Engineer, 

Surveyor, 

County  Surveyor, 

Civil  Engineer, 


Middleport, 

Centerbury, 

Massillon. 

Masslllon 

Cleveland, 

Youngstown, 

Cambridge, 

Mtlford, 

J>a}ton, 

Paulding, 

Cincinnati,     . 

Cambridge, 

Cleveland, 

Canton, 

Canton, 

Dunham, 

Dunham, 

New  Philadelphia, 

Cleveland, 

Columous, 

Ottawa, 

Cherry  Valley, 

Napoleon, 

Cincinnati, 

Cincinnati, 

Columbus, 

East  Townsend, 

(Cleveland, 

Zanesviile, 

Wauseon, 

Mapleton, 

Ottawa, 

Napoleon. 

Columbus, 

Bentonviile, 

MarietU, 

Genoa, 

Findlay. 

Painesvllle, 

Steubenville, 

Cleveland, 

Columbus, 

Morrow, 

Cleveland, 

Piqua, 
radir. 
Zaieski, 
Uhnchsville, 
New  Philadelphia, 
Circleville, 
Payne, 
Paint  Valley, 
Washington  C.  H., 
Rio  Grande, 
Jackson* 
Cleveland, 
Van  Wert. 
Biiena  Vista, 
Woodsfleld. 
Cinomnati, 


Meigs. 
Knox. 
8Urk. 
SUrk. 
Cuyahoga. 
Mahoning. 
Gnemaey, 
Clermont. 
MoDtgometj. 
Pfnlding.  ' 
Hamilton. 
Gaenisey. 
Cuyahoga. 
Stark. 
Stark. 

Washington. 
Washington. 
Tuscarawas. 
Cuyahoga. 
Franklin. 
Putnam. 
AihUbula. 
Henry. 
Hamilton. 
Hamilton. 
Franklin. 
Huron. 
Cuyahoga. 

Muskingum. 

Fulton, 

Stark. 

Putnam. 
Jlenry. 

Franklin. 

Adams, 

Washington. 

Ottawa. 

Hancock. 

Lake. 

Jefferson. 

Cuyahoga. 

Franklin. 

Warren. 

Cuyahoga. 

Miami. 
Harrison. 
Vroton. 
Tuscarawas. 
Tuscarawas. 
Pickaway. 
Paulding. 
Holmes. 
Fayette. 
t^alUa. 
Jaok<*on. 
Cuyahoga. 
Van  Wert. 
Scioto. 
Morrow, 
HftmiltOB. 
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SELDEN'S 

Patent  I  Packings! 


•FOR- 


Stuffing  Boxes  of  Engines,  Ice  Machines, 
Pumps,  Air  Compressors,  Etc, 


Is  made  both    ''Round"    and    ''Square/'  either  with  or 

without  a  rubber  core — and  has  stood  the 

severest  hydraulic  pressures. 


SAMPLES,  PRICES,  AND  OTHER  INFORMATION  PERTAIN- 
ING TO  IT  FURNISHED  BY  THE  MANUFACTURER. 

38  Cortlandt  Street,     -     •     NEW  YORK. 
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JtubomC  J. 

C.  C.  E. 

Sandusky, 

Bri^ 

Jadton,  A.  W. 

8,  and  C,  B.. 

Sandusky, 

Brie. 

Keightley,  G. 

Sunreyor, 

Elmore, 

OtUwa. 

Keith,  J. 

OlTil  Engineer, 

Spencer  ville. 

Allen. 

K«mp«r,  W.  R. 

Civil  Engineer, 

Lebanon, 

Warren. 

Ktoney,  M  P. 

County  Bnrveyor, 

Sandusky, 

Erie. 

Km¥Mdg,  F  M. 

8.  and  C  E., 

Washington  C.  H., 

Fayette. 

Kemohan,  B. 

Assistant  C.  C.  E., 

Warren, 

Trumball. 

Ketebam.  0.  U. 

ClTil  Engineer, 

Toledo, 

Lucas. 

Kimball,  6.  H. 

Ch.  Eng.  L.  8.  A  M.  S.  B.  B., 

Cleveland. 

Cuyahoga. 

King,  Z. 

Pros.  King  Iron  Bridge  Co., 

Cleveland, 

Cuyahon. 

King,  J.  A. 

V.  F.  King  Iron  Bridge  Co., 

Cleveland, 

Cuyahoga. 

KiDg,  M.  W. 

8eo.  King  Iron  Bridge  Co., 

Cleveland, 

Cuyahoga. 

King,  L. 

CiTil  Engineer, 

Youngstown, 

Mahoning. 

Kiogsbory,  H.  Q. 

Civil  Engineer, 

Newark, 

Licking. 

KingBley,  M.  W. 

AssH  Eng.  and  dnpt.  Cleve- 
land W.  W. 

Cleveland, 

Cuyahoga. 

ATiiiMar,  J, 

C.  C.  E. 

Columbus, 

Franklin. 

Klnnear,  E.  F. 

Civil  Engineer, 

Columbus, 

Franklin. 

Kinney,  M.  P. 

County  Surveyor. 

Sandusky, 

Erie. 

Kirk,  £. 

Hurveyor, 

Toungitown, 

Mahoning. 

Kloelennan,  L.  C. 

Assistant  C.  C.  E., 

Columbus, 

Franklin. 

Knight,  W. 

Mining  Engmeer 

Nelsonville, 

Franklin. 

Koehler,  M, 

Ass't  C.  C.  E..  Dep.  Co.  8., 

Columbus. 

Franklin. 

Kolbe,B, 

8.  and  C.  E., 

Napoleon, 

Henry. 

Kramer,  H. 

Surveyor, 

Dantown, 

Butler. 

Kraase,  0.  B. 

Civil  Engineer, 

Cleveland, 

Cuyahoga. 

Kraase,  F.  L. 

8.  and  C.  E., 

Cleveland, 

Cuyahoga. 

Kreitsinger,  H.  B. 

Surveyor, 

Oak  wood. 

Paulding. 

Krtig,  F,  S. 

Civil  Engineer, 

rincinoati. 

Hamilton. 

Ladd,  fl. 

8.  and  C.  E., 

Hillsboro, 

Highland. 

Lakeman,  W. 

8.  and  C.  K., 

Cincinnati, 

Hamilton, 

Lamed,  J.  B. 

Civil  Engineer, 

Cleveland, 

Cuyahoga. 

Landor,  E,  J. 

Ch.  Eng.  W.  I.  Bridge  Co. 

Canton, 

Stark. 

Lane,  J.  V, 

Dep.  Co.  Surv'r  and  C.  £., 

Carrollton, 

Carroll. 

Lamed,  J.  B. 

OlTi)  Engineer. 

Cleveland, 

Cuyahoga. 

Lawrence,  B.  8. 

Civil  Engineer, 

Zanesviile, 

Mnskingom 

Layman,  £.  F. 

Ciyil  Engineer, 

Cincinnati, 

Hamilton. 

Lee.  D. 

8.  and  C.  E., 

Zanesviile, 

Muskingum 

Lf,  B.  B, 

8.  and  C.  B., 

Sharon  Center, 

Medina. 

Legg,  E.  E. 

8.  andC.  E., 

Columbus, 

Franklin. 

Leaher,  G.  W. 

County  Surveyor, 

Fremont, 

Sandusky. 

Lewis,  G.  W. 

Civil  £ogin«er. 

Cincinnati, 

Hamilton. 

Lewis,  L. 

Mining  Engineer, 

Jackson, 

Jackson. 

Lewis,  C.  F. 

Civil  Engineer, 

Cleveland, 

Cuyahoga. 

Ligg^Ut  W.  K, 

Chief  Eng.  Iron  Substruct- 
ure Company, 

Columbus, 

Franklin. 

Lilly,  F.  M. 

Civil  Engineer, 

Youngstown, 

Mahoning. 

Liming,  0. 

Ass't  Eng.  M.  of  W.  P,  C.  C. 
ASt.  L.  By. 

Surry  ville. 

Brown. 

Lindsay,  C.  B. 

B.  S<  C.  E,. 

Cincinnati, 

Hamilton. 

Linton,  A. 

Surveyor, 

Columbus, 

Franklin. 

Linton,  W.  H. 

8up*t  W.  W.  and  C.  £., 

Ravenna, 

Portage. 

Lockwood,  D.  W. 

Major  of  Eng.  U.S.  A., 

Cincinnati, 

Hamilton. 

Long,  J. 

County  Surveyor, 

Coshocton, 

Coshocton. 

Lord,  N.  W. 

Prof,  of  Mining  and  Metal- 
lurgy 0. 8.  U. 

Columbus, 

Franklin. 

LoTett,  T.  D. 

Civil  Engineer, 

Cincinnati, 

Hamilton. 

Ioi0fy,  R,  S, 

Dep.  County  Surveyor, 

Baton, 

Preble. 

Lata,M, 

8.  and  C.  £., 

Celina, 

Meroer. 

Lyon,  J. 

Surveyor, 

Higginspori, 

Brown. 

m 


W.  H.  KITCH.  PnsH'T- 

W.  p.  ANAWtLT,  EBOiHna  a 


gROTON  BRIDKE  &  MT'G  GO. 

Wrooglitlrofl,SyaD(l(joiiil)ioatioiBri(lgfs! 

ROOFS  AND  OTHBR  STRUCTUE&L  WORK. 


We  will  be  pleased  to  furnish  estimates  on  any  of  above 
Class  of  work  free,  and  invite  correspondence. 


AMr^ss  all  ii 
WORKS:    UROTUX,  N.  Y. 


JT-  ■X?Sr.  lEX.€>llL.jm.JSit 

BATAVI  A, 

NKW  -lOKK, 


W.  P.  ANAWALT, 

«r.  vtHHon,  Ota*. 


tJngineei'S'  Md  ^ui'veyorg'  ln$ti'iiii\eqtl3 


THE  SOL^R  THEODOLITE, 

The  only  reliable  Solar  instrument  for  obtaiDing  the  true  meridUiL     Daaip 
It  on  application.    Instruments  carefiUly  repaired  ukI  -^- ' 


161 


M ackey,  J. 
Mackey,  0.  L. 
Mann,  U.  L. 
iiann,  U.  JS. 
Marble,  B.  R. 
Markiey,  P. 
Martin,  C.  V. 
Master»t  O.  A. 
Matheny,  W.  F. 
Matkewaon,  L.  W. 
Mattoont  J.  A. 
Maynard,  M.  L, 
Meiesoer.  G.  C, 
MendemhaU^  B.  8. 
Menu,  W.  E. 
Mesoard,  L.  B. 
Miller,  C. 
Miller,  E.  M. 
MuUer,  D.  A. 
Miller,  J.  R. 
Mills,  J.  W. 
Mills,  A.  L. 
Minaugh,  J.  D. 
Minor,  E.  8. 
Mishler,  J. 
Mishler,  M.  S. 
Moler,J.  D.  and  W.  8. 
Moody,  P. 
Moore,  H.  C. 
Moore,  8.  F. 
MorgiMy  A.  L. 

Morrow,  O. 
Morse,  B.  F. 
Mowry,  A.  »\ 
Murphy,  H. 
Murphy,  D 
M^en,  W  E. 
McCaflTerty,  A.  L. 
McCoonell,  C.  L. 
McCormick,  M.  H. 
McCormick  &  Terry, 
MoCoy.  M.  P. 
McCullouhc,  J,  C. 
McCrory,  D.  J. 
McDonald,  H.  W. 
McFarland,  R.  W. 
MeOorm*ly,  Oeo. 
McKay,  A. 
McKahan,  R, 
McKeone,  T. 
McMnllen,  J* 
McNaughton,  L.  J. 
McNeal,  F. 
Ifiekolum,  O.  B. 
Nighswander,  8. 
NobU,  B.  P. 
Norton,  A.  J. 
Oberbeck,  A. 
Oabom,  F.  0. 


8.  and  G.  E., 
8.  and  C.  £„ 
8.andC.  E., 

C  C  E,, 
Civil  Engineer, 
Civil  Engineer, 
Civil  Engineer, 
Civil  Engineer, 
Ass't  Eng.  C.  N.  O,  A  T.  P.  Ry. 
Surveyor, 
Surveyor, 
S.  and  C.  K.. 
Surveyor, 
Lt.  Col.  Eng.  U.  S.  A., 
County  Surveyor, 
Surveyor, 
8.  and  C.  E., 

Civil  Engineer, 

Surveyor, 

Ch.  Eng.  T.  St.  L.  K.  C.  Ry., 

Surveyor, 

County  Surveyor. 

S.  and  C.  E., 

8.  and  C.  E., 

Civil  Engineers, 

Mining  Engineers, 

8.  andC.  E., 

County  Surveyor, 

As8*tEng.  M  of  W.C.  & 
M.V.  R.  R. 

County  Surveyor, 

Civil  Engineer, 

Surveyor, 

Surveyor, 

Surveyor, 

Ins.  Ohio  Normal  Univ'y., 

S,  and  C,  E.. 

Ass't  Eng,  P.  O,  V.  St  C.  Ry, 

8.  and  C.  £., 

Civil  Engineers, 

Co.  Surv'r  and  C.  E., 

C.  C.  K. 
Co.  Surv'r  and  C  E., 
Sanitary  Engineer, 
B.  andC.  E., 
8.  andC.  E., 
Surveyor, 
Surveyor, 
Civil  Engineer, 
Surveyor, 
8.  and  C.  E., 
Surveyor, 
Ch.  Eng.  C.  N.  O.  A  T.  P.  Ry., 
Surveyor, 
Ass't  C.  C.  E.. 
Ciyil  Engineer, 
City  Civil  Engineer, 
Ch.  Eng.  King  Iron  Bridge  Co., 


Youngstown, 

Youngstovrn, 

West  Mansfield, 

Ashtabula, 

Canton, 

WooHter, 

Zanesville, 

Toledo, 

Mineral  Springs, 

Cincinnati. 

Byron, 

Chardon, 

Toledo, 

Delaware, 

Cincinnati, 

Norwalk, 

Permtown, 

Greenville, 

Massillon, 

Toledo. 

Greenville, 

Toledo, 

New  Lexington, 

£>elawftre, 

Mogadore, 

Montrose, 

Springfield, 

Armadale, 

Bellefontaine, 

Kenton, 

Zanesville, 

Paulding. 

Cleveland, 

Marysville, 

Lynchburg, 

Lynchburg, 

Ada, 

Mt.  Sterling, 

Steubenville, 

Bellefontaine, 

Columbus, 

Van  Wert, 

Lima, 

Mt.  Vernon, 

Galion, 

Oxford, 

Tjftin, 

Wilmington, 

Cambri<lge, 

Cincinnati, 

Waynesbusg, 

Chardon, 

Waterford, 

Cincinnati, 

Fort  Seneca, 

Columbus, 

B«llaire, 

OtUwa, 

Cleveland, 


Mahoning. 

Mahoning. 

Logon. 

Ashtabula. 

Stark. 

Wayne. 

Muskingum. 

Lucas. 

Adams. 

Hamilton, 

Williams. 

Geauga. 

Lucas. 

Delaware. 

Hamilton. 

Huron. 

Clermont, 

Darke. 

Stark. 

Lucas. 

Darke. 

Lucas. 

Perry. 

Delaware. 

Summit. 

Summit. 

Clarke. 

Athens. 

IjOgan. 

Hardin. 

Muskingum. 

Paulding, 

Cuyahoga. 

Union. 

Highland. 

Highland. 

Hardin. 

Madison. 

Jefferson. 

Logan. 

Franklin. 

Van  Wert. 

Allen. 

Knox. 

Crawford, 

butler. 

Senec4i. 

Clinton. 

Guernsey, 

Hamilton. 

Highlsnd. 

Geauga. 

Washington. 

Hamilton. 

Seneca. 

Franklin. 

Belmont. 

Putnam. 

Cuyfthoga. 
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E.B. 

8.  and  C.  E., 

Pulaski, 

Williams. 

n.UC. 

Major  ot  Eng's  U.  8.  A., 

Cleveland, 

Cuyahoga. 

n,  H.  W. 

8.  and  C.  E., 

Waverly, 

Pike. 

E.  W. 

Afi8't  Eog.  N.  A  W.  R.  R., 

Ironton, 

Lawrence. 

I.e. 

Glyil  Engineer, 

Youngsiown, 

Mahoning. 

/.  w. 

ClTil  Engineer. 

Cleveland, 

Cuyahoga. 

D.  W, 

Sunreyor, 

Sydney. 

Shelby. 

I.S.W. 

City  Civil  Engineer, 

Akron, 

Summit. 

8aryeyor, 

FiyeMileP,  0., 

Brown. 

Surveyor, 

Akron, 

Summit. 

i. 

Civil  Engineer, 

Cuyahoga  Palls, 

ijummlt. 

.8. 

8.  and  C.  E., 

Akron, 

Summit. 

Surveyor, 

Bryan, 

Williams. 

t 

.Civil  Engineer, 

Cleveland, 

Cuyahoga. 

.  D. 

Civil  Engineer, 

Akron, 

Summit. 

}8ea, 

Civil  Engineer, 

Cuyanoga  Falls, 

Summit. 

N.  W. 

Surveyor, 

Port  Clinton, 

Ottawa. 

.  K. 

Civil  Engineer, 

Hudson. 

Summit. 

> 

S.  and  C.  E., 

Bentonville, 

Adams. 

T.K. 

City  Civil  Engineer, 

Washington  C.  H., 

Fayette. 

t  C  £. 

County  Surveyor, 

Akron, 

Summit. 

i.  G. 

Surveyor, 

Hiamisburg, 

Montgomery. 

5f.  J?. 

Civil  Engineer, 

Athens, 

Athens. 

F.W. 

8.  and  C.  E„ 

Akron, 

Summit. 

E.  8.  F. 

Co.  Surv'r  and  C.  E., 

Chard  on. 

Geauga. 

E. 

S.  and  C.  E.. 

Findlay, 

Hancock. 

«. 

Surveyor, 

McClure, 

Henry. 

L,  W. 

Surveyor, 

Racine, 

Meigs. 

F.  J. 

Gen.  Man*rC.8.  &  H.  Ry., 

Columous, 

Franklin. 

K 

County  Surveyor, 

Lima, 

Allen. 

i.  R. 

Civil  Engineer, 

Newark, 

Licking. 

i.  W. 

Surveyor, 

Pomeroy, 

Meigs. 

• 

Surveyor, 

Sidney, 

Shelby, 

J.  A. 

Surveyor, 

Marietu, 

Washington. 

J.  A. 

Civil  Engineer, 

Marietta. 

Washington. 

J.  B 

Eng.  M.  of  W.  C.  M.  A  D.  Ry., 

Cincinnati, 

Hamilton. 

1. 

Surveyor, 

Ripley, 

Brown. 

A.  H. 

Civil  Engineer, 

Cleveland, 

Cuyahoga. 

.8. 

Civil  Engineer, 

Sidney, 

Shelby. 

,  L.  K. 

Surveyor, 

Linna, 

Allen. 

• 

Mining  Engineer, 

Jackson. 

Jackson. 



Surveyor, 

Bernard  P.  O., 

Brown. 

C, 

Surveyor, 

Wilmington, 

Clinton. 

lugh,  J. 

Surveyor, 

Celina, 

Mercer. 

t  J.  Lt. 

Civil  Engineer, 

Fremont, 

Sandusky. 

,  M.  E. 

Civil  Engineer. 

Cleveland, 

Cuyahoga. 

A. 

Surveyor, 

Buchtel, 

Athens. 

.   L. 

Civil  Engineer, 

Cincinnati, 

Hamilton, 

r.  C. 

Civil  Engineer, 

Millers  burg, 

Holmes. 

;.  B. 

Civil  Engineer, 

Canton, 

StArk. 

w. 

County  Surveyor, 

Lily  Chapel, 

Madison. 

A.  C. 

Civil  Engineer, 

Dayton, 

Montgomery. 

bach,  F.  Jr. 

Surveyor, 

Dundee, 

Tuscarawas. 

.  M. 

Sup't  Bridge  Dep't  L.  S.  & 
M.S.  Ry. 

Cleveland, 

Cuyahoga. 

.  L. 

Surveyor, 

Eaton, 

Preble. 

M. 

Civil  Engineer, 

Youngstown, 

Mahoning, 

Is,  C. 

8.  and  C.  E., 

Peeble, 

Adams. 

.P. 

Civil  Engineer, 

Cleveland, 

Cuyahoga. 

nd,  JN. 

Surveyor, 

McArthur, 

Vinton. 

AND 


j^P 


,t^*D  rofi  CAREW    BLDG.^   ' 

S"        S.W.COR.  5th  8  VINE   CINTI, 


iMA-^mi^'^* 


Band 


SURVEYORS  AND  CIVIL  ENGINEERS 

.■lJi£  THE  BEST. 

They  comljine  the  prindples  of  a  Chain  and  Tape  Lini;,  with  oihci  valaahl 

features  and  improvements.    Best   inatrutn«nt>t  for  Chaining  DMida,  r(» 

ceiitlj  voA  frestljr  Improvml.   We  use  the  Highest  i.t.iilt  and  Beat 

Tempered  Steel,  made  for  us  exclu^ivelv.    \Ve  li.ivi;  the  Bcsl 

'>rMarking.    "^  -*'-     n-.i-    ^       ..    .i.    . 


Chai 


5  the  best  ever  ofteied  to  iht  public 


irtbpr  Iiiii>nuatioi 


FRED.  J.  SAGER, 


COLUMBUS, 
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Biddle,  LeTi 
Bidgway.  T.  A. 
Blegle.  J.  W.  8. 
Rtelej,  F. 
Miggt,  M.  J, 
Biggs,  H.  E. 
BoMnaoo,  H.  fl. 
Bobioson,  M.  8.  Jr. 
Mow,  W.  C, 
Boggles,  W.  B. 
ByaO,  6.  W. 

r,  F.  J. 

r,  y.  A, 

BttgMBt,  J.  fl. 

Baundsn,  C.  L. 
ftumders,  C.  N. 
teTelj,  P.  M. 
Barrull,  L. 
Moluiell.  L.  C. 
fielmider,  C. 
Bfliuilta.  C.  F. 
Sehiiyler,  M. 
Behwab,  C.  H. 

&90tt,J.   W. 
Seebold.  R.  P. 
8«ifert,  F.  J. 
8tUz,  D.  IF. 
Sewurd.  J.  W. 
dewell.  T.  M. 

Shackford,  C. 
Sharxm,  W. 
Shaw,  B.  D. 
ShcermsD,  Wm. 
ShdAon,  A.  D. 
Bheidon,  F.  B. 
Shermsn.  C.  £. 
SbiflAj,  E.  6. 
aiders,  G.  W, 
&iU,  J,  a. 
Skinner,  C.  W. 
8Iater.  £.  C. 
Smitn,  W.  A. 
Smith,  Wm.  M. 
Smith.  M.  D. 
Smith,  W.  W. 
Smitb,  J.  W. 
Snow,  C.  H. 
Spaoiding,  A.  J. 
Snyder,  F, 
Spajford^  E.  L, 
S pence,  J.  F. 
Htanlej,  N.  J. 
isuiley,  Cady 

StatHeman,  G.  R. 
Steinberger,  M.  W. 
Strange,  J. 
Steinbrook,  S.  C. 


Coanty  Surveyor, 

8nrv'r  and  AssH  C.  C.  £., 

Co.  Surv'r  and  C.  U., 

CiTil  Engineer, 

B.  C«  £. 

Ch.  Eng.  T.  A.  A.  &  N.  M.  Ry., 

Surveyor, 

Civil  Engineer, 

Civil  Engineer, 

Ch.  Eng.  O.  k  N.  W,  Ry.. 

B.  and  C.  E.. 

Civil  Engineer, 

Civil  Engineer, 

Ch.  Eng.  P.  A.  A  W.  Ry  , 

Civil  Engineer, 

Civil  Engineer, 

Civil  Engineer, 

Surveyor, 

S.andC.  E., 

U.  S.  C.  E.. 

As8*t  C.  C.  E., 

Civil  Engineer, 

Surveyor, 

County  Surveyor, 

8.  and  C.  E., 

Civil  Engineer, 

Civil  Engineer, 

County  Surveyor, 

S.  and  C.  E., 

Pn.  D.  Prof,  of  Mathemat- 
IC8  Franklin  College. 

AhsH  Eng.  W.  A  L.  E.  Ry., 

Civil  Engineer, 

8.  and  C.  £., 

Surveyor, 

County  Surveyor, 

Ch.  Eui?.  C.  H.  V.  A  T.  Ry., 

Civil  Engineer, 

8.  and  C.  E., 

Surveyor. 

Co.  Surv'r  and  C.  E., 

Surveyor, 

8.  and  C.  E,, 

C.  E.  on  B.  A  O.  Ry., 

Civil  Kn^ineer, 

Surveyor, 

Purveyor, 

County  Surveyor, 

Surveyor, 

Civil  Engineer, 

8.  ami  C.  E., 

Civil  Engineer, 

Civil  En>!;ineer. 

I'rot*.  Cjimh  S'hool  uf  A|>« 
plu'<i  Science, 

Civil  Knj^ineer, 

Co.  Surv'r  and  C.E., 

Surveyor, 

8.  and  C.  E„ 


Xenia, 

Cincinnati, 

Findlay, 

Cleveland, 

Toledo, 

Toledo, 

Miilersburg. 

Cleveland, 

ColumbuH, 

Cincinnati, 

AshJand. 

Columbus, 

Bucyrus, 

Granville  June, 

Cleveland. 

Cleveland, 

Cleveland, 

New  Plymouth, 

Zanesville, 

Akron, 

Columbus, 

Cleveland, 

Celina, 

Napoleon, 

Marion, 

Dayton, 

Cincinnati, 

Ottawa, 

TalraadgCi 

New  Athens, 

Toledo, 

Springfield. 

Minerva, 

Loramie'8, 

Whittlesey, 

Columbus, 

ColumbuH, 

BucyrUH, 

Lovettt*, 

Ashtabula, 

West  Unity, 

Findlay, 

Zanesville, 

Newark, 

Hillsboro, 

Maple  P.  O., 

Otway, 

Elynn. 

ZAiicHville, 

C'olumluis, 

Bowling  Green, 

New  LiMlH)n, 

ClIICIIIIIHll, 
('W-vc|:uid, 

Daytun. 
DeMance, 
Lee.Hburg. 
Kayt^ville, 


Green. 

Hamilton. 

Hancock. 

Cuyahoga. 

Lucas. 

Lucas. 

Holmes. 

Cuyahoga. 

Franklin. 

Hamilton. 

Ashland. 

Franklin. 

Crawford. 

Licking. 

Cuyahoga. 

Cuyahoga. 

Cuyahoga. 

Vinton. 

Muskingum. 

Summit. 

Franklin. 

Cuyahoga. 

Meicer. 

Henry. 

Marion. 

Montgomery. 

Hamilton. 

Putnam. 

Summit. 

Harrison. 

Lucas. 

Clarke. 

Stark. 

Shelby. 

Medina. 

Fraokim. 

Franklin. 

Crawford. 

Adams. 

Ashtabula. 

WiiliMms. 

Hardin. 

Muskingum. 

Lieking. 

Highland. 

Bro*vn. 

Scioto. 

Lorain. 

Muskingum. 

Franklin. 

Wood. 

Columbiana. 

HumiKou. 

riiyaliogH. 

IVIontuoincry. 
Defumce. 
H  iglilaiid. 
Vinton. 


HAS  AN  LTNPARALLELED  RECORD  OP  MORE  THAN  PIFTV  VKARS. 

"HOFFMAN"  ROSENDALE  CEMENT. 

Especially  Endorsed  (or  Work  Under  Water. 


BUII.DEB8  BHOUIjD 

CALI.  FOB  IT. 

BEIHQ    THE     BBBT, 

IT  18 

THB   CHEAPEST. 


AliCHITBOTS 
8PEOIFY  IT  AVD 

Tusia 

BBPOTATIOJf 

IB     8DSTAIHr.O     el 

ITS  USB 


For  prices  and  other  iuloriiiiUion  apiily  lo 

THE    LAWRENCE    CEMENT     CO. 


Geniiui,  Saijn  t' 


M    ALBERT  SCri-L, 
ERNEST  H.   ACKEHUUi. 


Heller  &  Brightly, 

I^ENGINKEKING, 
SDKVEYING. 
ASTKONOMICAL 
Instrument  Makers. 


H   STBCXT.    »«Wt< 


>r.  V|>rlnK  t.ard.-n  and  Rlrfc  A*r. 
I.|IlX^A.t>t^L.I*lll  A.  I>A. 
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Sterling,  J.  L. 
Btewart,  O.  F. 
Stewart,  G.  O. 
Stewart,  J.  A. 
Stockwell,J.N. 
Straiton,  .1.  L. 
ttrawn,  J  B. 
Btringrellow,  W.  K. 
Strong,  C.  H. 

Sulllvaot, 

Button,  R. 
Bwlgart,  S.  O .  G. 
Swisher,  J. 
Talbot,  O.  C. 
Ttiacher,  H.C. 
Thackford.  C.  A. 
Tharp,  W.  P. 
Thomas.  D.  C. 
ThoropBon.  H.  C. 
Thurftton,  W.  H. 
Tolly.  H.  D. 
Traber,  J 
Tracy,  J.  C. 
Trimble,  J.  N. 
Tripp.  A.  E. 

True»(lel], 

Trussell,  W.  H. 
Tnrner,  E. 

Tyler.  C.  W. 

Vaoee, 

VnnAttn.U,  B. 
Van  I'ease,  J. 
Vamey*  J.  D. 
Wadttworth,  G.  H. 
Walle,  J.  N. 
Waite,  C.  O. 
Waiker,  R.  F, 
Walker,  G.  P. 
Walker,  B,  H. 
Walker.  8.  R. 
Waits.  J.  E. 
Walsh,  J.  B. 
Watklns,  M.  H. 
Weaver,  J.  C. 
Webb,  G.  P. 
Web-.r,  B,  L. 
Weddeil.  J.  B, 
W^eeQ,  J*  T» 
Welty,  J. 
Wens.  F. 
White,  W.  R. 
WhiU^  JET.  C. 
Whitelow,  J. 
Whitlook,  J.  T. 
Whitney,  V.  E. 
Wtekemden,  T.  R. 
Wight,  T.  S. 
WiUmam,  B,  D, 
WUkdm^  H.  IF. 


ClTil  Engineer, 

S.  and  C.  E., 
Civil  Engineer, 
Civil  Engineer, 
Civil  Engineer, 
S.  and  C.  E„ 
8.  and  C.  E., 
Surveyor, 
Civil  Engineer, 
Surveyor, 
S.  and  C.  £., 
8.  and  C.  E., 
Co.  Surv*r  and  C.  C.  E. , 
8.  andC.  E., 
Civil  Engineer, 
Civil  Engineer, 
ConHOiting  Engineer. 
Mining  Engineer, 
Civil  Engineer, 
8.  and  C.  E., 
AfH't  C.  C.  E,. 
CivH  Enginetfr, 
Civil  Engineer. 
Civil  Engineer, 
Civil  Engineer, 

burveyor. 
Civil  Engineer. 
VieePreH.  Z.  H.  AC.  Ry., 
Civil  Engineer, 
8urveyor, 
Surveyor, 
Civil  Engineer, 
Surveyor, 
8,  and  C.  K., 
Ch.  Eng.  N.  Y.  P.  A  O,  Ry., 
8.  and  C.  E.. 
Pres.C.  H.  V.  AT.  Ry., 
Co.  8urv*r  and  C.  C.  E., 
Civil  Engineer, 
Co.  Surv'r  and  C.  E., 
County  Surveyor, 

S.  and  C.  E., 
County  Surveycir, 
Co.  Surv'r  iindC.  C.  E.. 
Co.  Surv'r  and  C.  C.  E., 
County  Enginei-r, 
C.  C.  E., 
S.  andC.  E.. 
County  Surveyor, 
Surveyor, 
Surveyor, 
8.  and  C.  E., 
Co.  Surv'r  and  C.  E,, 
Supt.  and  C   E.  of  W.  W., 

C    C     E.a 

Dept.  Co.  Surveyor, 
C.  C,  t*%i 
8.  and  C.  E., 
8.  and  C.  £., 
Co.  Surv'r  and  C.  E., 


Cleveland, 
Shelby. 
Shyville, 
Cincinnati, 
(tranvllle.  June,, 
Toledo. 
Salem. 
Findlay. 
Cleveland, 
GuAtavu8, 
Sidney, 
Akron, 
Urbana, 
Ottawa. 
Toledo. 
Toledo, 
Cincinnati, 
Trimble. 
Cleveland, 
htouts. 
Akron, 
Cincinnaii, 
Cleveland, 
Mt.  Vernon, 
Cincinnati, 
Warren, 
Lima, 
ZaneNville, 
Dayton. 
Warren, 
KinHman, 
Neluonville, 
MaryHVille, 
Cleveland, 
Cleveland, 
LanoaHier, 
ColumbiiH, 
Troy, 
Cleveland, 
Chillicothe. 
McArthur. 
Day  ton, 
Wapakoneta, 
Ponieroy, 
Hamilton, 
Newark  City, 
Bucyrus, 
Gallon, 
Gallipolis, 
New  Philadelphia, 
Bowling  Green, 
Gallipolitt, 
Mineral  Ridge, 
Cleveland, 
Pickaway, 
Montvilla, 
Toledo, 
Defiance, 
Masoillon, 
Toledo, 


Cuyahoga. 

Richland. 

Pike. 

Hamilton 

Licking. 

Lucas. 

Columbiana. 

Hancock. 

Cuyahoga. 

Trumbnll. 

Shelby. 

Sammit. 

Champaign. 

Putnam. 

Lucas. 

Lucas. 

Hamilton. 

Athens. 

Cuyahoga. 

Adams. 

Summit. 

Hamilton. 

Cuyahoga. 

Knox. 

Hamilton. 

Trumbull. 

Allen. 

Muskingum. 

Montgomery. 

Trumbull. 

Trumbull. 

Athens. 

Union. 

Cuyahoga. 

Cuyahoga. 

Fairfield. 

Franklin. 

Miami, 

Cuyahoga. 

Ross. 

Vinton. 

Montgomery. 

Auglaize. 

Meigs. 

Butler. 

Licking. 

Crawford. 

Crawford. 

Gallia. 

Tuscarawas. 

Wood. 

Gallia. 

Trumbull. 

Cuyahoga. 

Miami. 

(reauga. 

Lucas. 

L>efianoe. 

Surk. 

Luoas. 
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'  137  FCLTOH  &  42  ASS  BIB-  ^» 

NEW    YORK. 

If.i  State  St.,  CHICAGO.  ILL. 
Factories:  HOBOKEN,  N.  J. 


Dravs^ing#  Materials ! 


Ihisls,  M?ta  LsTsis  Sir  M  IistnioBili 

FOR  ENGmEEHS  AftO  StlRVEYOflS. 


Office  Drawing  Material  In  Great  Varfet). 


■  Measuring  Tapes, 
Steel,  Linen.  Metallic.  Narrow  Tapes. 
Band  Chains.  Chains,  Etc  ,  Etc. 

Catalogue  on  Application, 
all  oooiis  wabsantbi. 
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Wilkersoo,  T.  J. 
Williams,  P.  D. 
WUliams,  J. 
Wilson,  O.  D. 
Wil80D,J.F. 

Wise.  D.  M. 
Wise,  G. 

Wolverton,  1.  M. 
Wonders,  J.  C. 
Wood,  C. 

Wood,  J. 
Wood,  W.  H. 
Woodhng,  A. 
Wood  kin  df[e,  F. 

Wrisht,  J.  B, 
Wullukeotter.  K.  W. 
WyllyHumez,  M.  £. 


GiTil  Engineer, 

Surveyor, 

Ch.  Eng.  D.  H.  V.  A  E.  Rv., 

Ch.  Clerk  Ch.  Eng.  Ottlce 
C.  N.  O.  &  T.  F.  Ry, 

CiTil  Engineer, 

Surveyor, 

Civil  Engineei, 

County  Surveyor, 

Acting  Chief  Eng.  C.  H. 
k  V.  R.  R. 

Surveyor, 

County  Surveyor, 

Siirvevor, 

Eng.  M.  oi  W.  Sandusky 
t»iv.C.  C.  Jtl.  Ry. 

cjurvevor. 

Civil  Ko.'Jnecr, 

Civil  ii*n^!ha«»r. 


Cleveland, 

Cuyahoga, 

Parkman, 

Geauga. 

Columbus. 

Praniclia. 

Kenton, 

Hardin . 

Cincinnati, 

Haiiiiltoa. 

Girard, 

Trumbull. 

Canton, 

Stark. 

Cleveland, 

Cuyahoga. 

Bellefontnine, 

LOKHO. 

Cincinnati, 

Hamilton. 

Tiffin. 

Seneca. 

Kotrline  ftreen. 

Wood. 

Beach  Cilf , 

Tuscarawas, 

SHUdUHXV, 

Erie. 

Mt.  Oreb, 

Brown. 

Cincinnati, 

Hamilton. 

Toledo. 

Lucas. 
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School  of  Engineering, 


OHIO  STATE  UNIVERSITY, 

COLUMBUS,      -      -      -       -        OHIO. 


Four  Departments  -Civil,  Mechanical,  Electrical  and  Mining^, —  each  hav- 
ing a  four-vear  course  of  stud^  and  including  instruction  in  tne  theory  and 
practice  oi  its  own  branch  of  Engineering,  and  in  cognate  subjects,  such  as 
rhysics,  Chemistry  and  Geology. 

CIVIL    ENOIl^^EERIjSrG. 

C.  N.  BROWN,  PROFESSOR. 

For  practical  work  in  Civil  Engineering  there  is  a  w^ell-equipped  drawing 

room,  a  dark  room  for  blue-print  work,  a  room  for  cement  testing, 

and    an  excellent    collection    of   surveyors'  and   engineers' 

instruments,  models  and  photographs. 

]VEECE[A.NICAri  EISTGHSTEERinSTG 

S.  W.  ROBINSON,  PROFESSOR. 

The  Mechanical  Laboratory  contains  shops  for  work  in  both  wood  and  metal, 

and  is  provided  with  pattern  maker's  tools,  forj;es  and  anvils,  iron 

cupola    and    brass    furnace,    vises,    lathes,    planer, 

drilling  machine,  testing  machines,  etc. 

MIISriNG  EIsTGIISrEEIlII^G. 

N.  W.  LORD,  PROFESSOR. 

This  department  has  a  chemical  and  an  assay  laboratory,  and  spepial  atten- 
tion is  given  to  mining,  mine  surveying,  the  preparation  of 
ores  and  their  metallurgical  treatment. 

ELECTRIO-A.L  ENGINEERHsTG. 

B.  F.  THOMAS.  PROFESSOR. 

The  equipment  of  this  department  consists  of  an  engine  of  thirty-tive  horse 

power,  dynamos  and  motors  of  various  forms,  a  switch  board,  a 

storage  battery,  and  a  large  collection  of  instruments 

for  illustration  and  accurate  measurement. 

CATALOGUES  WILL  BE  SENT  ON  APPLICATION. 
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Working « Plans « of « Engineering^Strnctnres 

FOR  RAILROADS  AND  HIGHW^AYS. 

AS  ACTUALLY  CONRTRUCTED.     DIMENSIONS.  QUANTITIES,  AND  COST, 

1  Skew  Stone  Arch,  pure  Spirals  and 

Details,  40  ft.  span. 
1  Skew  Brick  Arch,  on  Square  Ribs 

over  Railroad,  27  ft.  span. 
1  Skew  Stone  Arch,  on  Square  Ribs 

over  Railroad,  42  ft.  span. 
1  Skew  Stone  Arch,  on  Square  Ribs 

over  Public  Road,  22  6-10  ft.  span. 

1  Open  F'arm  Road  Bridge,  38  ft.  span. 

2  Farm  Road  Bridges,  over  Railroad, 
20  ft.  span. 

1  Public  Road  Bridge,  over  Railroad, 
17  ft.  span. 


S5  Unfolded  Sheets,  14x21  IncheH,  Atlas  form, 

containing 

10  Arched  Culverts,  from  3  to  12  ft. 

span. 
4  box  Culverts,  from  2x3  ft.  to  2>^x4  ft. 

span. 
17-Stone  Arched  Bridges,  from  12  to 

40  ft.  span, 
1  Eleptical  Arched  Bridj^e,  40ft.  span. 
1  Brick  and  Stone  Bridge  of  fl  spans, 

each  of  70  ft.  span. 
1  Stone  do.,  of  4  spans,  each  of  72  ft. 

span. 


•FOR  SALE  BY- 


RICHARD  B.  OSBORNE  &  SON,  Civil  Engineers,  302  Walnut  St.,  PHIU. 


Atlav   Form   Unfolded  SheeUi* 


Penn  Bridge  Co 

BEAVER  FALLS,  PA. 


CONTRACTORS  AND  MANUFACTURERS  OF 

Bridge  and  Structural  Work 

IN  IRON  AND  STEEL. 


Correspondence    in    reference   to    proposed    work    and 

notices  of  lettings  solicited. 


lU 

Transits  and  Levels 


The  attention  of  Enjfimers  niid  Surveyors  is  asked  to 

our  Improved  Enj;incerin^f  Instruments,  which  we 

claim  to  be  at  least  equal  t(»  any  instruments 

made  in  the  I'niliul  States  in  finish 

and  \v(irkiiianshii>.  and 

SUPERIOR  IN  FORM  AND  DEVICE. 

The  price  is  twenty-five  per  cent,  helow  that  asked  by 
any  oilu-r  tirsi-class  maket. 

QUEEN  &  CO.,  Philadelphia,  Pa., 

Makers  of  Knj^incers'    Instruments  and  Supplies,  Chain 

Tapes,  Drawing;  Paper  and'  Instruments, 

Profile;  Paper,  Rods,  Etc. 

SXIND    FOR    OA.I'A.IL.OOI^ZX 


GEO.  M.  EDDY  &  CO. 


MEASURING  TAPES 

Of  Cotton.  Lincii  anr!  Sled,  for  all  pui^ioses.     Sole  maimfaclurers  of 

PAINE'S  U.  9.  STANDARD  STBEL  TAPE8, 

Also  Standard  Band  Measures,  .'-i  inch  wide,  grudu^ted  each  10  feet,  uf  any 
k'tigtl)  dfsired ;  will  not  kink  or  break.  Steel  Tapes  have  lieeome  an  indis- 
pensable article  for  every  .Surveyor,  Engineer,  Ac.  wherever  a  standard  mea- 
sure of  considerable  length  is  required.  Wp  <I<-Hir«  Id  I'm!)  Btlpnllon  In  nor 
.>««  Imvi^ced  FliiKb  ttmiillf  ao4i  flelliod  of  nindliiE;  for  Kteel  Tu]te)i, nhleh 
U  unirersall)  np|iri>Te<l.    Si'ui  for  CaUilo^if. 

346-363  Classen  Ave.,         -         -         BROOKLYN,  N.  Y. 


4,  L.  SMITH,, 

MAP  PUBLISHER 

No.  27   SOUTH  blXTH  ST.,  PHILADELPHIA,  PA. 


»  L.^KfiE  a*sokt: 


Wall  Maps,  PiKkd  Maps.  Hi$tf»-kal  Maps.  English  Maps,  Ger- 
man Maps,  General  Atlaxcfi,  Stale  Atlases,  Globes,  Maps  and 
Atlases  of  Counim,  Spring  Map  Hollers,   Walnut  Map 
Cases,  AfonnUil  Noll  Paper,    H'Aatnian's   Papers, 
Profile  Paper.  Bltt^  Print  Paper.    Traeing 
Linen,  and  Traeing  Paper.— 

I  make  a  specialty  of  reproducing  Maps.  Deeds,  Plans  for 
Land  Companies,  Real  Estate  Men  and  Surveyors. 


TheOhio  Pipe  Company, 

MANUFACTURERS  OF 

CAST  IRON  PIPE, 

■ —FOR- — -^ 

"Water,  Gas.  Steam,  Sewers.  Drains.  Culverts. 

^FLAN6E  PIPE  AND  SPECIAL  CASTINGS.  Kr- 
General  Castings  and  Machine  Work. 


aim  to  keep  constantly  on  hand  a  stock  of  our  standard  Water.  Oae  and 
Calvert  Pipe  of  the  following  internal  diameters :    3  in.,  4  in, 
0  in.,  S  in.,  10  in.,  12  in,,  Itt  in.,  24  in.  and  30  in. 


FOOT  OF  WEST  GOODALE  STREET, 


BeTABLTHBCBlD   IS^O. 


YOUNG  &  SONS, 


lUFACTURERS    OF 


ENGINEERING, 

A[iqiqg  qqdSqi'feyiqg 

H^STl^U|VIErlTS. 


No.  43  North  Seventh  St. 


177 

THE  CANTON  &  MALVERN 


Street  Pa  ving  Bricks  Blocks, 

SnbJDTl.  to  a  prefwure  of  tnelve  thoiisaod  lunndit  1o  thp  Mytin  inrk 

NOISELESS     NON-ABSORBENT. 

Less  costly  ihan  Stone,  Asphiilt,  or  any  otlicr  durable  pavement. 
The  niiiteriiils  used  in  llic  manufacture  of  these  bricks  are 

Pure  Groui\9  Fire  Cli^y  hx^  20  per  cer\t.  Iron  Ore. 

Tliese  liricks  havt  been  in  practical  use  lor  a  pcrind  of  tliree  ycnrs,  and 
have  given  entire  sntisfaLtioti.  Tliis  Company  also  manufactures  mill  .ind 
furnace  brick  nnd  shapes,  screen  and  l>olted  tire  clays,  sewer  pipe,  and  all  ma- 
terials manufactured  from  lire  clay-  Works  and  mines  U>cated  at  Malvern 
Carroll  county,  Obio.  The  capacity  of  ttie  plant  is  ."ilMlKI  paving  lirick  per 
day,  burnt  in  down-draft  Isilns.  Good  sliippinfj  facilities  to  all  parts  of  tlic 
United  States. 

GKNERAL  OFFICE   ROOMS, 
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GASKILL'S  HIGH  DUTY  PUMPIN  GENGIHBS 


MANUFACTURED  BY 


Tbe  Holly  ManufacturiDg  Go. 

LOCK  PORT,  N.  Y. 


Two  of  these  Engines,  of  24,000,000  gallons  daily  capac- 
ity, now  under  contract  for  the  Regular 

Supply  of  the 


Grounds  and  Buildings,  WITH   PURE  and  WHOLE- 
SOME WATER  from   Lake  Michigan,  through- 
an  underground  tunnel  about  7,500  feet  long. 


SEND  FOR  PAMPHLET  AND  OFFICIAL  REPORTS 

Of  Duty    Triah  of  sirmc  40  of  these  Eug'ines^  tested  by  Meehati* 
ieal  Exferts  eminent  in  their  profession. 


160  OF  THESE  HIGH  DUTY  ENGINES  NOW  IN  USE 

And  under  contract,  of  capacities  ranging  from  1,000,000 

to  20.000,000  Gallons  Daily. 


179 


MEACHAM  &  WRIGHT, 


GENERAL  SALES  AGENTS 


OFFICE:  98  MARKET  STREET, 


UTICA  HYDRAULIC  CEMENT  CO. 
UTICA  CEMENT  MFC  CO. 


CHICAGO,  ILL. 


U|icq  Ifydi^qqlic  CeixiGqt- 


^\  j?^E  ARE  General  Agents  for  the  sale  of  the  cele- 
-^^^^^  brated  UTICA  CEMENT,  in  use  throughout 
the  West  and  South  for  upwards  of  forty  years.  Espec- 
ially adapted  for  Tunnels.  Gas  Works,  and  works  for  the 
supply  of  water,  and  for  sewerage  and  drainage.  It  has 
been  exclusively  used  for  thirty-five  years  in  the  construc- 
tion of  nearly  800  miles  of  sewers  in  the  city  of  Chicago, 
and  in  all  the  celebrated  water  supply  tunnels  under  Lake 
Michigan,  and  in  the  several  Gas  Works  and  the  numer- 
ous office  buildings  in  the  same  city. 

Capacity  of  Mills,  800,000  Barrels  Per  Annum. 
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I/i|ioi|  il  1^1 1^)1]  Gciqci]!  Go., 


sou-:    MANLFA(  lURKRS    OF   THE 


AKRON  CEMENT 

Warranted  Superior  to  any  other  Hydraulic  Cement 

manufactured  in  this  country. 

Especially  adapted  for  Bridge  Abutments,  Concrete,  and  use  Under  Water. 

CAPACITY  OF  WORKS.  2.000  BARRELS  DAILY. 

OFFICE.  141   ERIE  STREET, 

BUFFALO,        -        -        NEW   YORK. 


R.  D.WOOD  &  CO. 

engineers.  Iron  jroun&cr3,  flDacbinists. 

K.,......rl..Hv  M,M.v„.,.K.  N.  .1.  No-  *^  CHE8TMUT  ST. 

w^iills  ^^;xr    "  PHILADELPHIA,  PA. 

iUmtrav  ors  of  HAS  ASI>    UATKli    IVi^BKS. 


MVM'KAi TIKK   KVKKY   I)K.«*«'K1I'T10N   «)K 


CAST  IRON  PIPE! 

Mathews  Sini»lc  ami  Double  Valve  Fire  Hydrants,  Eddy 
\'alves,  r^eeinan's  V^alve  Indieator  Posts. 

GAS  HOLDERS  AND  GAS  MACHINERY! 

Hydraulic  Cranes,  Presses,  Lifts,  Etc.    Turbines  and  Water  Power  Pnapfc 
S  *'*'  '-k.   Loam  Castings,   Heavy   Special 


LODISVILLE  CEMENT, 


Hffhe   undfrsigned   is  General  Agent   for  the   following 
^^L  Standard  Brands  of  Louisville  Cement: 

^M  Falls  Mills,      (J.  Ilulinc  Brand). 

Epeed  Mills,  Queen  City  Mills, 

"        Black  Diamond  Mills  (Nmr), 

I  Falls  City  Mills,  Acorn  Mills, 

I     Black  Diamond  Mills  (Railroad). 
! 


These  works  ate  tlic  largest  and  best  equipped  in  tlie 
lunlry.  having  a  daily  capacity  of  ahout  8,000  barrels. 

This  Cement  his  been  in  general  use  tliruughout  the 

est  and  South  since  18;iO,  most  uf  the  Public  Works 
laving  been  constructed  with  it. 

Orders  for  shipment  to  any  part  of  the  country,  by  rail  j 
ir  water,  will  receive  prompt  and  careful  attention. 


h 


WESTERN  CEMENT  CO., 

47  W.  Main  St.,    ■    LOUISVILLE,  KY. 
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TIPPETT&WOOD 

W<U)EIKOP 

IRON  BRIDGES. 
J  TURNTABLES, 
|STAN(M>IPES. 
I  WATER  TOWERS. 

$TEAM- 

/-Iv-,  ^H  BOILERS. 


^m 


DIGESTORS. 

TANKS. 
STACKS.  ETC. 
GENERAL  CON- 
TRACTORS IN 

IRON- 
WORK. 

Phillipsburq, 


HEER  &  SEELIG, 

Engineering,  Surveying  and   Mining 

-<INSTRUfflENTS,>-- 

(92-94  E.  Madison  St.  CHICAGO,  ILLS. 


Furnish  Ilio  must  cim-fully  cxi'cuud  iiistrunieiUs.  at  prices 
lower  lii;iii  lli<)Sf  of  any  olhcr  maker  of  jjooii  reputo. 
Accuracy  of  jiradiiatiun  is  unsurpassed.     Definition 
of  telescope  suptrior.     Eacli  instrument  is  guar- 
anteed to  he  first-class  in  every  particular. 
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INDEX  TO  ADVERTISERS. 


A.  S.  Aloe  it  Co.,     ...... 

Acldyston  Pipe  &  Steel  Co., 

L.  Heckman,  ...... 

Randolph  iirandt,  ..... 

IJiitT  &  Herder,  ...... 

Columbus  .Sewer  Pipe  Co.,       .... 

Canton  iK:  Malvern  F.  I{.  V.  Co.,  The 

Deane  Steam  Pump  Co.,  .... 

Diamond  Fire  Clay  Co.,  The        .  .  .  . 

Kus;cne  l)iet/i;en  <t  Co.,  .... 

Geo.  M.  Mddy  i't  Co.,  .  .  .  .  . 

Kvens  &   Howard,  .  .  -  .  . 

Kngineerinj*   News  and  American  Railway  Journal,     . 
Groton  ISrid^e  and  Manufacturing  Co., 
W.  tt-  L.  K.  Gurley,  .  .  .  .  . 

Heller  A  I»rij>htly,  ..... 

I  leer  &  Seelij;,  ...... 

J.  \V.  Holmes,     ...... 

Holly  M.mulaclurinjj;  Co.,  The      .  .  .  . 

Iron  Sul)structure  Co.,  The 

Kinj;   Iron  l»rid^e  Co.,  The  .  .  .  . 

Keuttel  &  Fsser  Co.,      .... 

Lawrence  Cement  Co.,         .  .  .  .  . 

\Vm.  A.  MrCord  .v   Co.,  .... 

MassilloM   riiidi;e  Co.,  .  .  .  .  . 

Me.u'liani  \   \Vrii;ht,       ..... 

<  )liU)  .St;ilr   I   nivrisity.         .  .  .  .  . 

Ohio   Pipi'  Co.,  ..... 

Richatd   l'».  Oshoriu-  A    .Son,  .  .  .  . 

IVmim   r.iidm-  Co.  ..... 

J  as.  \V.  <  )iu'(ii  iV   Co  . 

I'lL'd.  J.  .S.i-ii.     ...... 

J.   L.  Sniilh,  .  .  .  . 

Tippett  A    \Vi>od,  ..... 

linion   .\kron  Cement  (.'o.  .  .  .  . 

R.   1).  Wood  \   Ci>.,        . 

Western  <  "emrnl  Co.,  .... 

Younji  iV:  .Sons.  ..... 
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17*7116  attention  of  our  members  Is  called  to  those 
tto  advertise  with  ua. 

!  bespeak  Tor  Lhem  your  patronage,  as  they  are 
liable  and  will  give  you  satisfaction. 


